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Tire Tip from Alaska 


“In our year-round operations 

throughout Alaska, we have found 

that Goodyear tires give exceptional per- 

formance on our Douglas DC-3’s under all 
weather conditions.” A. G. WOODLEY 

President, Pacific Northern Airlines 


Here is further confirmation of what veteran pilots 
and airline operators know from long experi- 
ence. Goodyear airplane tires give more 


dependable service because they 

are built with an extra margin of rugged- 

ness that provides super-safety when the going 

gets rough —insures longer wear under all condi- 
tions. Best proof of that is the fact so many leading 
airlines and airplane manufacturers specify Goodyears 


—the world’s first choice in airplane tires, tubes, wheel; 
and brakes. For information, write: Goodyear, 
Aviation Products Division, Akron 16, Ohio, or 

Los Angeles 54, California. 
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Establishment of the AAF's guided mis- 
sile experimental and development unit 
emphasizes the fact that rockets will con- 
tinue as a very important weapon. Con- 
tinuing our program on rockets, we take 
great pleasure in publishing a searching 
analysis of the power plant of the Nazi’s 
V-2, which we must admit was a very 
potent weapon, written by a top-notcher 
in his field—Roy Healy, past president 
of the American Rocket Society and 
wartime rocket consultant to the Air 
Forces. Turn to page 63. 


The electric-hydraulic system battle’ 


probably never will be resolved—which 
is undoubtedly a good thing, for the 
competition will keep improvements in 
both systems coming along. Recently it’s 
been something of a _ three-cornered 
affair, with pneumatic actuator installa- 
tions finding new uses. So, to stimulate 
thought in all three phases as a means 
of giving designers additional tools, we 








WELCOME HOME, CHARLIE. Back in civ- 
vies after four years in the AAF, Lt. Col. 
Charles F. McReynolds has rejoined AVIA- 
TION as Pacific Coast Manager, with head- 
quarters in Los Angeles. His initial assign- 
ment—when he was a first lieutenant—was 
as adjutant of the original glider training 
school at 29 Palms, Calif. He was soon trans- 
ferred to Luke Field, Ariz., where he served 
in maintenance work for over a year before 
, moving on to Combat Intelligence to get an 
overseas assignment with the then-top secret 
8-29 project. After training flights, he went 
to the CBI theater to organize intelligence 
Procedures. He was the only Combat Infelli- 
gence Officer to accompany the Superforts 
on their first combat mission, and he made 
the first aerial photos of these ships in action. 
During the course of the war he flew twice 
Ground the world, made several trips over the 
Hump, and concluded his service with a four 
of duty on Okinawa and thorough inspection 
trips in Japan studying bomb damage. 
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offer the “Case For the Full-Pneumatie 
System” (page 68), a thoroughly docu- 
mented study prepared by James L. 
Dooley, project engineer of the Harvey 
Machine Co. 


The flood of new airplanes continues — 
this month there are data on five new 
American types; three British; and five 
French. On pages 92 and 93 is the first 
information released on Northrop’s giant 
XB-35 flying wing; on 94 the initial 
description of Piper’s new four-placer; 
on 95 the dope on North American’s 
four-place Navion; on 97 the details of 
the Thalman Special, unique for its use 
of geodetic construction; on 99 the data 
on G&A’s XR-9 helicopter; and, on 100, 
illustrations and data on three British 
craft. Information on the French jobs 
—published here for the first time— 
forms an integral part of the feature 
(page 40) dealing with the new rise of 
the French aircraft industry after the 
long Nazi oppression. . 


And our complete coverage of the new- 
est in jet propulsion continues—this 
month in the form of engineering details 
on the Rolls-Royce Nene, on page 73. 





ALFRED Z. BOYAJIAN, Structures Project En- 
gineer at Republic Aviation Corp., is a young 
man you'll hear a lof more about. For more 
than any other individual, he is the one, says 
Republic's President Marchev, whose theories, 
studies, tests, and inventions, have been respons- 
ible for the simplified structural design which 
has brought revolutionary attributes of low 
cost to the Seabee amphibian. What Boya- 
jian has done, and how he did it, is told in 
Assistant Editor Irv Stone's great Design Ana- 
lysis, starting on page 45. 








Down the Years in AVIATION'S Log 


25 Yr. Ago (1921)—Post Office reports 
airmail division has carried 80 million 
letters in first 3 yr. operation at cost 
of $1,711,691, with 23 pilot fatalities. 
.. » Philippine airmail (Manila-Cebu 
and Manila-Zamboanga) is started, 
using Army seaplanes and native 
pilots. . . . Aeromarine-West Indies 
Airways “Santa Maria” makeS first 
Miami-Washington passenger-carry- 
ing flight in 17 hr... . Navy HS-2L 
seaplanes are converted into commer- 
cial carriers by Aeromarine Co... . 
-Chiain of ten landing fields for private 
flyers is laid out between Los Angeles 
and Salt Lake City by Aero Club of 
Southern California. .. . Army uses 
Curtiss Eagle as ambulance plane. 
... British Air Ministry appropriates 
$95,000,000 for RAF. . . . Western 
Airlines incorporated with capital of 
$100,000. . . . Bertaud flies Ansaldo 
A-300C from N. Y. to Chicago in 7144 
hr. carrying 3 passengers and 500 Ib. 
mail. 


15 Yr. Ago (1931) —Telegraph com- 
panies open airline ticket agencies. 
... Service tests by airlines prove de- 





icer is successful safety device. ... 
Air mail in 1930 totalled 8,003,657 
lb. .. . Ludington Line, flying N. Y.- 
Washington route “Every hour on the 
hour” at first class railroad rates, has 
carried 25,863 passengers in 6 mo. 
. . . Hawke Crop Dusting Co., first 
to operate outside southern cotton 
belt, organized at Modesto, Calif. 

. NACA starts construction of 
seaplane test tank. 


10 Yr. Ago (1936)—Bureau of Air 
Commerce tests Hammond Y low-cost 
plane. . . . UAL starts transconti- 
nental Douglas DC-3 service with 
only two stops enroute. . . . Vought 
builds first monoplane scout bomber, 
XSB2U-1. . . . Taylor Aircraft pro- 
duces first Tayloreraft.... PAA 
plans own chain of radio stations for 
trans-Atlantic flights. West- 
ern Air Express completes 10 yr. of 
service without accident. . .. Hughes 
breaks Miami-N. Y. record in 4 hr. 
21 min., flying Wright-engined North- 
rop Gamma.... Sikorsky S-43 
breaks amphib altitude record at 27,- 
950 ft. with Boris Sergievsky as pilot. 











cA New Lightweight 
KOLLSMAN TACHOMETER GENEXATOR 


A recent development by Kollsman is this new electric tachometer generator that weighs half as much and takes 


less than half as much space as former types. ‘When driven by a “takeoff” that runs at one-half the speed of the 


engine, the new unit will operate a single tachometer indicator and synchroscope such as is required by most 
single and twin-engined aircraft. Where an actual engine speed tachometer drive is provided, two tachometers 
and a synchroscope may be used for each engine. Since the new units are available in all standard type mountings, 
interchangeability with all other standard AC tachometer generators is assured. In addition, the new units cost 
less than former types. Thus Kollsman, originators of the remote indicating magnetic drag type electric 


tachometers with all their advantages, offers another step forward in instrumentation for the aviation industry. 


KOLLSMAN AIRCRAFT INSTRUMENTS 


PRODUCT OF 


SQUARE J) COMPANY 


ELMHURST, NEW YORK e GLENDALE, CALIFORNIA 


AVIATION, May, 1946 





















eeaeooecoeeacoasaeaeaseeceoseasee eos eeea ese eaeeevseeveseeeoeeeee eee ee ee @ 


Advanced international service 
demands advanced airborne radio 


As FAST as they are being delivered by the manufacturer, TWA’s giant Con- 
stellations are writing a brilliant new performance chapter in the history of 
commercial aviation. . 

With an easy cruising speed of 300 miles per hour they are flying 51 passen- 
gers across the nation in 10 hours. 

With a non-stop range of more than 5,000 miles they are speeding 41 
passengers from New York to Europe in less than fourteen hours. 

In point of time, TWA has suddenly reduced the earth’s surface approxi- 
mately fifty per cent in the last few months! 

“This new standard of air travel is safe because it is not isolated,” says 
TWA. ‘‘Besides.exhaustive checks of equipment and flying conditions which 
precede all flights, the planes are in direct communication with land through- 
out. The principal means of long range communication is the Collins 17H-2 
Autotune transmitting equipment. Duplicate sets of these transmitters are 
being installed in all TWA Constellations and DC-4’s to be used in interna- 
tional service.”’ 

We will be glad of an opportunity to advise and quote on your requirements. 
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Collins Radio Company 
Cedar Rapids, lowa; 11 West 42nd Street, New York 18, N. Y. 
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IN RADIO COMMUNICATIONS, IT’S... 
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@ Faster drilling action and prolonged tool life 


are but two of many advantages obtained with the 


Continental Drill Chip Breaker. By breaking chips 
into small, uniform pieces that are easily carried 
up the flutes of the drill, clogging is eliminated. 
The unit can be used vertically, horizontally, or at 
any angle as long as the housing can be kept sta- 
tionary while the drill rotates. The arm prevents 
rotation of the housing. Where space permits, the 
Continental Drill Chip Breaker can be used in 
multiple spindle heads. Write for Continental Bulletin 
28161 today for sizes and complete specifications. 


YOU PROFIT 7 WAYS WITH CONTINENTAL’S 
DRILL CHIP BREAKER 


GREATER SPEED—Because there is no clogging, it is not necessary 
to withdraw the drill to clear chips from the hole. 


PROLONGED TOOL LIFE—The free cutting action results in more 
holes being drilled before sharpening is necessary. 


BETTER FINISH ON HOLES—Holes are round, straight, and smooth. 
The short chips travel up the drill flutes without scratching or clog- 
ging. 


DEEPER HOLES—It is possible to drill holes many diameters deeper, 
eliminating the necessity of withdrawing the drill frem hole to 
relieve chips. 


AUTOMATIC FEED—Automatic feed can be used without the 
danger of drill breakage that so often results from chip-clogged 
holes. 


GREATER SAFETY—There are no long, whirling, spiral chips to 
burn hands or cut fingers. 


CLEANER OPERATION—Coolant penetrates easily to the very 
point of the drill; the short chips do not splash it on machine or 
operator. 


CONTINENTAL 
Dew isiOn OF EX-CE 
1200 OAKMAN BOULEVARD 


Above: With the Contine 
Chip Breaker, the chip is 
at regular intervals. Smal 
chips are easily carried 
flutes. Holes are straighte, 
er, and have better wal 


Left: With conventional 
solid chips pack the dril 
causing scratched, out-o 
and crooked holes. The diil 
be withdrawn repeatedlyh 
flutes and avoid drill br 
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Wall-type ANEMOSTAT, located near the floor, is a 
specially designed unit for draftless heating. Other wall 
and ceiling-type ANEMOSTATS provide inlets for ven- 
tilation or conditioned air. 


‘ ” 
THIS IS HOW 


ANEMOSTAT 
WORKS FOR 










you | 






Due te its patented design, the ANEMOSTAT 
distributes air of any duct velocity in a multi- 
plicity of planes in all directions. Simultaneously, 
the unit creates a series of counter-currents 
which siphon into the device cabin-air equal to 
about 35% of the supply-air. This cabin-air is 
mixed with the supply-air within the diffuser 
before the air-mixture is discharged into the 
cabin. The velocity of the discharged air is in- 
stantly reduced by air-expansion within the 
ANEMOSTAT. 

In this way, the ANEMOSTAT diffuses air of 
any duct velocity noiselessly and evenly, thor- 
oughly and draftlessly throughout the cabin .. . 
closely equalizes temperature and humidity . . . 
and prevents air-stratification. 
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Scientifically designed air-diffusers, based on thorough 
engineering research, will determine the correct air- 
diffusion patterns for draftless atr-comfort in aircraft... 
with constant temperature equalization. 


That is why close to one million ANEMOSTAT air- 
diffusers have already been installed in transportation 
and industry. For with ANEMOSTATS, conditioned air 
flows smoothly, uniformly, in predetermined patterns 
... 20 drafts, no uneven temperatures, no stale-air 
pockets. ANEMOSTATS are custom-built for passenger 
comfort. 


It was ANEMOSTAT research and development, pio- 
neered years ago, which resulted in the pre-war installa- 
tion of ANEMOSTAT air-diffusers in the early airliners 
like the Pan-American “Philippine Clipper”. And these 
same exacting engineering methods eliminated the even 
more intricate air-diffusion difficulties encountered in 
our war ‘planes. Bombers, fighters and transports— 
in fact, 36 war plane models—were ANEMOSTAT- 
equipped during the war. 


ANEMOSTATS HARMONIZE WITH ANY INTERIOR 


While new cabin designs may require custom-built 
ANEMOSTATS to meet specific air-diffusion problems, 
all ANEMOSTATS blend with the interior motif of 
any passenger cabin. 


If you have an air-diffusion problem in ventilating, 
heating or air-conditioning an ANEMOSTAT engi- 
neer can help you. Why not take advantage of his wide 
experience in air-flow research and control? Call us 
today ... or write now! AC-1048 


ties 





ANEMOSTAT CORPORATION OF AMERICA 
10 East 39th Street, New: York 16, N. Y. 


REPRESENTATIVES IN PRINCIPAL CITIES 





“NO VENTILATING OR AIR-CONDITIONING SYSTEM IS BETTER THAN ITS AIR-DISTRIBUTION”’ 
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WALTLAGAIS : : _ 


The new Honeywell blind approach Autopilot will bring planes 
in automatically regardless of weather conditions. This new elec- 
tronic Autopilot, developed primarily for the commercial airline 
market, is based on experience gained in designing and building 
more than 35,000 Automatic Pilots for the Army Air Forces. 
In addition to blind approach with the existing airport 
ground equipment, the new Autopilot provides increased 
simplicity of operation, a ride control which reduces discomforts 
of rough air, and automatic synchronization of the Autopilot 
with the airplane’s attitude, which eliminates the necessity of 
“trimming” the Autopilot before engaging. , 
The new Honeywell Autopilot, weighing less than 60 pounds, 
is offered as a basic system to which blind approach equipment 
and other accessories can be added at any time, all designed 
to produce increased safety and augment the pilot’s capabilities. 
Minneapolis-Honeywell Regulator Company, Aeronautical 
Division, 2675 Fourth Avenue South, Minneapolis 8, Minnesota. 
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CREATIVE ENGINEERING © iS Cis 
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Mokers of the famous M-H Electronic 


Aytopilot, used on AAF four-engined bombers 
NUE 
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Available NOW on 
24-Hour Shipment... 


RSI7T, Reynolds new strong 
aluminum alloy free-machining 


SCREW-MACHINE 


Are your screw-machines hungry 
' forstock? Men idle? Orders unfilled? 


Then wire, write or phone us today 
for a supply of R317T, Reynolds new 
strong free-machining aluminum alloy 
screw-machine stock. 


24-HOUR SHIPMENTS 


R317T is now available in all standard 
sizes of rounds or hexagons for 24-hour 
shipment. 


ADVANTAGES OF R317T 


This new Reynolds Aluminum alloy is 
becoming famous for making any fin- 
ished shape requiring free-machining. 
Weighing only %3 as much as steel or 
brass, it puts less strain on machine 
bearings—is easier on cutting tools— 
trims with small, free-falling, easily 
packed chips. 


REYNOLDS 
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R317T COSTS LESS 


Finished products of R317T cost less 
than brass because of light weight and 
small loss in cutting. Often you get a 
better finished product from this sturdy, 
durable, war-developed alloy. 


R317T is superior to other aluminum 
alloys for machining because all cold- 
drawing strains are relieved with a final 
heat treatment in finished form—mini- 
mizing warp during machining. 


SOLVES YOUR PROBLEMS 


Reynolds R317T is the new screw-ma- 
chine stock that may solve your prob- 
lems now. Save time along your line! 
Fewer rejects! Finer production faster, 
at lower cost. 


For 24-hour shipments or information, 
get in touch with the nearest Reynolds 


REYNOLDS 





office or write, wire or phone Reynolds 
Metals Company, 2536 South Third 
Street, Louisville 1, Kentucky. Offices 
in principal cities. 

STANDARD STOCK AVAILABLE NOW 
17S-T, Reynolds standard screw-machine 
stock also available on 24-hr. shipment. 

a e a 
STRUCTURAL SHAPES 


Quick shipment. Strong alloy alumi- 
num rolled structural shapes. 


FORGINGS—FORGING STOCK 


Early shipment on all types and kinds of 
aluminum forging stock or press forg- 
ings contained in an area 7" x 16". En- 
gineering help in designing dies. 


Consult Reynolds 
for Aluminum NOW 


ALUMINUM 








artners 


@ “Impossible” is a word that is not recognized by engineers. To dam a mighty 
river, tunnel under it or suspend a bridge across it—things such as these that once 
seemed pure imagination were made possible by instruments devised to refine 
and extend human faculties, to translate the precision of engineering thought 
into action. 

Keuffel & Esser Co. is proud to have played so large a part in making such in- 
struments widely available. In this way K & E equipment and materials have been 
partners of the engineer and draftsman for 78 years in shaping the modern 
world. So universally is this equipment used, it is self-evident that K & E have 
played a part in the completion of nearly every engineering project of any 
magniiude. Could you wish any surer guidance than this in the selection of your 
own “partners in creating’? 

Not only for construction and building, but for setting up precision machine 
tools and long production lines, in the fabrication of large ships and aircraft, 

experienced engineers know that they can 

& rely utterly on K & E transits and levels. 

cre eo t ‘ Nn Coated lenses for increased light transmis- 
e sion, precision-ground adjusting screws, 

chromium-coated inner center and draw 

tubes, completely enclosed leveling screws, improved achromatic telescopes—all 
these typify the advanced design of these instruments. 


-.. largest 
telephone system 


ee the world’s 
busiest tunnels 


Drafting, Reproduction, , 
Surveying Equipment 
and Materials. 
Slide Rules, 
Measuring Tapes. 
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Shielded Type 
Actual Size 


Champion Spark Plugs 


The all-important requirements of air- 
craft spark plugs are found to greater 
degree in dependable Champions than in 
any other spark plug. This follows from 
the predominant use of Champions by 
most of the airlines. But whatever the size 
of your aircraft engine, you'll feel it give 
smoother, more powerful performance 
with dependable Champions. Champion 
Spark Plug Company, Toledo 1, Ohio. 


RC35S— 
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INSTALL CHAMPIONS AND FLY WITH CONFIDENCE 


1946 





c26— 
Unshielded 
Actual Size 234” 





eres why Pan American specifies 
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More Efficient —More Durable 
Ignition Shielding 


Fleximold is a new ignition shielding conduit specifically developed by 
Titeflex to provide the most efficient shielding qualities—while increasing 


conduit durability and fatigue resistance. 


Superior radio shielding is achieved by combining the Titeflex flexible 


inner core with a specially developed composite metallic outer braid. 


Maintenance costs are lowered ...conduit life is increased—by means of 


a molded-on protective jacket of synthetic rubber. 


Further information on “Fleximold” and other Titeflex aircraft shielding 
products will be furnished on written request. Titeflex engineers are avail- 


able to help solve specific problems. 


@ Cut-away view of Fleximold conduit showing 
all-metal flexible inner core, basket-weave 
composite metal wire braid, and 

molded-on rubber jacket. 
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TYPE 1518 


The background of Eclipse* leadership reaches back 
over the years to the very beginning of the aviation 
industry—a long line of engineering triumphs un- 
equalled by any other aviation accessory manu- 
facturer. 


This engineering and designing knowledge and skill 
is placed against every problem Eclipse encounters— 
and usually provides a quicker and more practical 
answer than could be found anywhere else. Take 
your accessory problems to Eclipse—over thirty years’ 
experience stands ready to serve you. teenie: sai, tiles 


. . » REMEMBER— ECLIPSE SERVICE FOLLOWS 
THROUGH FROM DRAWING BOARD TO SKY 


PRODUCT OF 


MECAI AVIATION ACCESSORIES tnereie ovine « wuton'ns «cx mrecrsn can 
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Curtiss-Wright 
tunes the Telemeter 
on the future 


Miles above the earth, the eternal testing to improve 
the performanée of machines in flight continues as a new 
example of aeronautical engineering development is tried 
for performance. 

Below, on the ground, every twist and turn of that tiny 
speck in the firmament is noted and charted, for now elec- 


r 





tronics has given man vision beyond the eye’s range. 
Through the new science of television, Curtiss-Wright's 
Airplane Division has made it possible to relay instantane- 
ously half a hundred stress and instrument readings to a 
ground station...a truly remarkable achievement that 
marks another milestone in aviation’s progress. 


One of the Airplane Division's wartime achievements, 


Telemetering — as this application of television is called —is 


destined to serve a vital role in the peace which can be 
assured only by continued maintenance of aerial suprem- 
acy. Literally, the Telemeter is focussed on Tomorrow, 
reading into the future for answers to the problems of 
peace. 

With such technological advances in the making, with 
varied flight developments in experimental production, 
with operations centralized in the modern plant at Colum- 
bus, Ohio, and with four decades of aviation experience 
as a background, America can count on Curtiss-Wright in 
the future as in the past, 


FIRST IN FLIGHT 


Curtiss = WRIGHT 


Developing Flight to 





Ah 


Meet the Future. 
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Reed & Prince Recessed Head Screws and Drivers compared 
with other makes of Recessed Screws and Drivers are 


AS DIFFER ROM NIGHT 


























































DECTAUSEC Any Reed & Prince 
Screw Driver or Bit fits any size 
or style of Reed & Prince recessed 
head screw or bolt. 







Carefully designed — quality built, 
under the supervision of Reed & Prince 
engineers — the Reed & Prince Screw 
differs from other types of recessed 
head screws. Located at true center, 
its recess automatically concentrates the 
driving force along the center-line of 
the screw. Regardless of size or style, 
the face of the driver exactly matches 
the recess, assuring equal distribution 
of driving power over the ENTIRE area 
gf the recess. 






















“A HEAD 


of the. times” 





MANUFACTURING 
Recessed and Slotted 
Wood Screws Sheet Metal Screws 


Machine Screws Stove Bolts 
_ Look for these Important Differences. 
Cap Screws Set Screws 
Machine Screw Nuts Wing Nuts . 
ae ier Demand the Reed & Prince recess — 
Screw a and Bits your guarantee of CONTROLLED 
Specialties 


manufacture. 


¢d 


REED & PRIN 


WORCESTER, MASS. 
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10,000 
hours’ service 
In this 
exhaust 
manifold 

proves it! 


FOR RESISTANCE TO 


Nn the past five years thousands of 

Stainless Steel manifolds like this 
have had crowded into them service 
equal to decades of peacetime oper- 
ation. Their successful performance 
has demonstrated how sound was 
the government directive that speci- 
fically authorized Stainless Steel “for 
all plane parts that come into contact 
with exhaust gases and which are 
exposed to high temperatures.” 

Today with wartime restrictions 
removed you can really put U-S-:S 
Stainless Steel to work. Not only to 
improve the performance of exhaust 
stacks, collector rings, venturi cowl- 
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IGH TEMPERATURES AND CORROSIVE GASES 


ings, firewalls, etc., but also to in- 
crease the efficiency of structural 
parts and control surfaces. 

In aileron struts, in rudder, ele- 
vator and stabilizer frames, the 
strength of U-S-S Stainless will in- 
sure the highest strength-weight 
raties. Its superior corrosion resist- 
ance eliminates the need for making 
allowances for weakening. Its ability 
to better withstand fatigue, shock 
and abrasion, results in longer life 


and lower maintenance. 

And because U-S:°S Stainless Steel 
has exceptional formability, can be 
readily spot welded at high speed, its 
use materially lowers fabrication 
costs. 

U-S-S Stainless Steel is available 
in the most complete range of sizes, 
forms and surface finishes obtainable 
anywhere. Our engineers will gladly 
cooperate with you in applying it 
most economically. 


U-S°-S STAINLESS ‘STEEL | 





SHEETS - STRIP - PLATES - BARS - BILLETS 


* PIPE - TUBES, - WIRE - 


SPECIAL SECTIQNS 





AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New York 
CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 
NATIONAL TUBE COMPANY, Pittsburgh 
TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 


DPNITED STAFES STEEL 
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Typical examples of formed 
wheel contours dressed by the 
VINCO B-1 (angle tangent to 
radius) Dresser. 





With a wheel dressing problem familiar to everyone in the 
Gear Grinding Industry. To insure a dependable precision pro- 
duction program, this well known manufacturer needed a 
formed wheel dresser that could automatically dress the wheel 
so it would consistently grind a true involute profile. 


So They Came to VINCO! 


We designed and made a single purpose dresser that elimi- 
nated any heel or toe action of the diamond post, was adjust- 
able for either a rough or finish cut, and would dress a true 
radius with a speed and accuracy hitherto unobtainable by 
such a simplified method. Regardless of the experience of the 
operator the results obtained were more than satisfactory. 


Check this type of development with relation to your own pre- 
cision grinding problems. Full information will be furnished 
upon request. 


MILLIONTHS OF AN INCH FOR SALE BY VINCO 


REG.U 


VINCO CORPORATION, 8865 SCHAEFER HIGHWAY, DETROIT 27, MICHIGAN; SALES OFFICES, NEW YORK, CHICAGO, CLEVELAND 


Semi-Automatic Hydraulic Spline and Gear Grinder * Optical Master Inspection Dividing Head *. Involute Checker * 
Angle Tangent to Radius Dresser ¢* Index Plates °* Precision Vises * Sine Bars ¢ Straight-side Spline, Serration 
Spline, Involute Spline and Helical Spline Plug and Ring Gages ¢ Plain Cylindrical Plug and Ring Gages * Thread 
Plugs, Rings and Setting Plug Gages °* Spur and Helical Master Gears * Munition Gages ¢ Propeller Shaft and 
Hub Gages ~» Built-up and Special Gages * Gear Rolling Inspection Fixtures °* Indexing Fixtures ° Hydraulic 
Power Control, Utilization and Distribution Units * Engineering, Design and Development °¢ Precision Production Parts. 
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PRECISIONDED — 


VISIONS IN DEGREES, MINUTES AND SECONDS. 


S CIRCULAR DI 
ACY TO WITHIN 20 s 


INDEXING ACCUR 
IDEAL FOR INSPECTION PURPOSES. 


N BE USED IN ANY ANGULAR POSITION FROM 
VERTICAL. 
© PRECISION BALL BE 


BALL RACE ARE OF ONE- 


s EC. OF ARC. 


FIXTURE CA 
HORIZONTAL TO 
LE MOUNTED IN VINC 


SPINDLE, FACE PLATE AND INNER 
PIECE CONSTRUCTION. 


& SPIND ARINGS. 


FOR MILLING OR BORING. 


DLE CAN BE CLAMPED 
LED TO ONE SECOND OF 


N OF SPINDLE CONTROL 


e SPIN 


& ROTATIO 
ARC. 


® 11/2" WORK SWING. 


For complete details ask for bulletin No. 55A. 
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WHEN LINDBERGH FLEW FROM NEW YORK TO PARIS 
WOLF’S HEAD WAS JUST FORTY-EIGHT YEARS OLD 


1927 saw the whole world cheer as the “‘Lone 
Eagle”’ made the first non-stop flight from New 
York to Paris. 1927 also witnessed Wolf’s 
Head’s forty-eighth year as a refiner of quality 
lubricating oils. 

Keeping tabs on the needs of the aircraft 
industry always has been a major function of 
Wolf’s Head research. That’s why “‘finest of 
the fine’’ Wolf’s Head Aviation Oil is standard 


with leading engine manufacturers for critical 
break-in and test runs. 

For tomorrow, Wolf’s Head promises that 
whatever development takes place in future 
planes—whatever their design— Wolf's Head 
Aviation Oil will keep pace with the pace- 
setters of aviation. 


WOLF’S HEAD OIL REFINING COMPANY, INC. 
OIL CITY, PA., NEW YORK 10, N. Y. 


WOLF'S HEAD 


100% 


PENNSYLVANIA 


AVIATION OIL 
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AlRCRAFT 
— = FINISHES 


@Every Glidair aircraft finish is 
made to the highest quality standard that can be 
achieved by the world’s largest paint research lab- 
oratories. And to see that this standard is main- 
tained each shipment is subjected to rigid tests 
before it is released. 











Here is quality that spells economy in two ways. 
First, the superior coverage of Glidair finishes 
makes for lower cost—as much as 50% lower at the 
gun. Second, Glidair finishes last you longer. 


Specify Glidair next time and see for yourself! 
And to secure the help of a Glidden aircraft paint 
engineer on any finishing problem, just notify 
your nearest Glidair Distributor or Glidden 
Headquarters. 


THE GLIDDEN COMPANY 


Aviation Sales Headquarters . 


1833 S. Normal Avenue . 


Chicago 16, Illinois 


GLIDAIR AIRCRAFT PRODUCTS Distributed by 


SNYDER AIRCRAFT CORP...... Municipal Airport, Chicago 38, Illinois 
SNYDER AIRCRAFT CORP... .Sullivant Ave. Airport, Columbus 4, Ohio 
SNYDER AIRCRAFT CORP....... 1525 Broadway, Denver 2, Colorado 
SNYDER AIRCRAFT CORP........... Municipal Airport, Omaha, Neb. 
SUPPLY DIVISION, INC.................0c eee Robertson, Missouri 


SUPPLY DIVISION, INC....108 Grand Ave., Oklahoma City, Oklahoma 
SUPPLY DIVISION, INC...229 E. Madison Ave., Memphis, Tennessee 


PRAUEDING AIRGRAEL «oo ccccicccccccccscccdecce Brownsville, Texas 
SER UAID ING. 6 cocci cccisvividesescece City Airport, Detroit, Mich. 
PIEDMONT AVIATION, INC..............2006 Winston-Salem, N. C. 


SOUTHWEST AIRMOTIVE COMPANY........ Love Field, Dallas, Texas 
E. W. WIGGINS AIRWAYS, INC., Metropolitan Airport, Norwood, Mass. 
AMERICAN AVIATION COMPANY............. New Brighton, Minn. 
UNG G55 5 oan sic cccnxees Municipal Airport, Cleveland, Ohio 
BUFFALO AERONAUTICAL CORP...... Buffalo Airport, Buffalo, N. Y. 
RaW CEE ss 5 oo ccccses 5001 N.E. Union Ave., Portland, Oregon 
BERNER-PEASE................. 3221 N. E. 2nd Ave., Miami, Florida 
We a ok soc was cet keeadaneadsnadccasadaaes Ambler, Pa. 
SOUTHWEST AIRCRAFT & MOTOR SUPPLY........ Fort Worth, Texas 
RICHARDSON AERO SUPPLY............... Taylor Field, Ocala, Fla. 
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PACE INDUSTRY 





HANSEN MANUFACTURING | 


1786 EAST 27° STREET © CLEVELAND 14, Obl 











This is the thirty-fourth of a series of statements by aviation’s leaders on THE SHAPE OF FLYING TO COME 


ii 





“High-Performance Aircraft will Bring Air Travel 





Within the Reach of All Peoples” 


Says William M. Allen 
President, Boeing Aircraft Company 


“ FULES VERNE never dreamed up anything more dra- 

/ matic than the reality of today’s globe-girdling air 
transportation. 

“Luxurious twin-deck airliners soon to be in operation 
can fly the 4790 miles between Seattle and Shanghai in 
20% hours; New York to London (3464 miles) nonstop in 
11% hours; Honolulu to San Francisco (2407) in 8 hours 
—or, should you want to fly from New York to Rio de 


== 


Janeiro, you would be able to make that 5788 mile trip in 
19% hours flying time. And this will be accomplished with 
unprecedented comfort and the highest standards of reli- 
ability, as well as greater speed. 


*‘Such airliners will carry 80 passengers in air-conditioned 
cabins ensuring sea-level atmospheric conditions at sub- 
stratosphere altitudes, and in addition will carry substantial 
cargo payloads.” 





Men in Aviation know well that their plans to fly the skyways 
of the world must be first sold to the pace-setters of progress— 
people like the readers of 'TiME. 


More than 600,000 Time men travel regularly by airlines 
(they’ve flown an average of 5000 miles each). More than 
36,000 Time families have owned an airplane; more than 
half a million more tell us they hope to. More than three 
quarters of a million TIME men-in-business are executives, 
department heads, proprietors, and partners—men inter 
ested in cutting travel hours, saving travel expense, speed- 
ing shipments—by air. 


TIME @ sell Guiatioe 


For twenty years Time and the aviation industry have grown 
up together. It’s hardly surprising that group after group of 
people important to aviation vote Time their favorite magazine 
7 to | over any other ad-bearing magazine. 








ADVERTISING OFFICES » NEW YORK e¢ CHICAGO + BOSTON «+ PHILADELPHIA ~» CLEVELAND « DETROIT e ST, LOUIS e SAN FRANCISCO 
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... PEGASUS will be 
put out to pasture, 
wings and all 





Pegasus, the famous winged horse that carried 
Bellerophon from here to there in the old days, 
would have little trouble winning the Kentucky 
Derby—a few flaps of his wings and he’d establish 
a new track record! But, wings and all, Pegasus 
won’t stand a chance when Bellerophon goes call- 
ing on his best girl, Anteia, for Mr. B. will FLY 
to Corinth in an Aeronca Champion. 

Progress has been the keynote of transportation 
ever since the first ox-drawn cart was built. In the 
aircraft industry, yesterday’s standards of speed 
and safety are outmoded by today’s advancements 
in design and construction. With OSTUCO Seam- 
less Steel Tubing contributing important strength- 
without-weight advantages to every type of U. S.- 
built plane being manufactured today, The Ohio 
Seamless Tube Company, a pioneer producer of 
steel tubing, keeps a step ahead of progress through 
expert research, experienced craftsmanship and on- 
time delivery, factors that have made OSTUCO 
famous in its field. 








TU 
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THE OHIO SEAMLESS TUBE COMPANY hy, 


SALES OFFICES: Chicago 6, Illinois, Civic Opera Bldg., 20 North Wacker Dr.; Cleveland 14, Ohio, 1328 

Citizens’ Bldg.; Detroit 2, Michigan, 2857 E. Grand Blivd.; Houston 2, Texas, 927 A M & M Blidg.; Los 

Angeles, Calif., Suite 200-170 So. Beverly Drive, Beverly Hills, California; Moline, Illinois, 225 Fifth Avenue 

Bidg.; New York 17, New York, 70 East 45th Street; Philadelphia 9, Pa., 123 S. Broad St.; St. Louis 6, Plant and Main Office 
Missouri, 1230 North Main St.; Seattle, Washington, 1911 Smith Tower; Syracuse, New York, 501 Roberts 

Ave.; Tulsa 3, Oklahoma, Refining Engine & Equipment Co., 604 Ten E. 4th St. Bldg. SHELBY ’ OHIO 
®@ Canadian representative: Railway & Power Engineering Corp., Ltd. Hamilton, Montreal, Noranda, North 

Bay, Toronto, Vancouver, Windsor and Winnipeg. 


MANUFACTURERS OF SEAMLESS AND ELECTRIC-WELD STEEL TUBING 
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Brother, we. know just how you feel! 


You’re on the brink of a great big won-’ 


derful adventure, and we don’t blame 
you for being excited! 


May we give you a little advice? 
(You'll be getting plenty from now on.) 
The finest investment you can make 
is the best in fuels and lubricants for 
your plane. 


So, with pardonable pride we point 
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MESSAGE TO A MAN FALLING FOR A PIPER CUB 


to Phillips Aviation Products. You'll 
find them everywhere throughout the 
great Middle West. And, for good car- 


buration and a clean motor, we can 


supply you with plenty of Phillips 66 


un-leaded 80 octane fuel. 


At big airports and small, look for 
the big Orange and Black 66 sign. It 
means gasoline and oil developed by a 
company as air-minded and enthusi- 
astic as you'll ever meet. 























UNIQUE GENERALORS 


. « RELIABLE POWER 


7 ¢ GENERATORS 
Light-weight, a-c power sys- 
tems, highly effective at high 
altitudes, are now made pos- 
sible with G-E 400-cycle, con- 
stant-frequency generators. 
Capacities include 40 kva, 
208/120 volts, 6000 rpm, and 20 
kva, 208/120 volts, 8000 rpm. 


G-E AIRCRAFT GENERATORS 


SOURCES FOR PLEASURE PLANE OR TRANSPORT 


Dirt GENERATORS 
Used singly, G-E direct-current genera- 
tors satisfy the power needs of the average 
single-engined aircraft. For heavier loads 
on multi-engined aircraft, two or more 
units can be used in parallel with voltage 
regulators. The type P-2 is rated 200 
amperes at 30 volts and is available with 
speed ranges of 4400/8000 rpm or 3000/ 
8000 rpm. Type R-1 is rated 300 amperes 
at 30 volts and is available in speed 
ranges of 4500/8000 rpm and also in 
3000/8000 rpm. Type Q-1 is rated 400 
amperes at 30 volts with a speed range 
of 4100/8000 rpm. All have a ventilating 
air-pressure value of 6 in. H20. 


4 4 GENERATORS 
G.E. makes two basic types 
of variable-frequency a-c gen- 
erators—a unit rated 200 
amperes, 30 volts d-c (10 
amperes, 120 volts a-c) 4400/ 
8000 rpm, and one rated 10 
kva, 208/120 volts (400-800 
cycle a-c) 4000/8000 rpm. 


Gas tanbine 


STARTER-GENERATORS 
G.E. also designs ‘and builds 
gas-turbine starter-generators 
which deliver 400 amperes at 
30 volts d-c, 3700/7200 rpm. 
As a starter, the unit develops 
330 inch pounds torque at 1500 
rpm, 340 amperes, 20 volts. 
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Big reason why G-E aircraft generators per- 
form consistently well is the overall protection 
we give them against the destructive effects of 
engine vibration. Shielded against a hazard 
which can—and does—shake apart less careful- 
ly designed equipment, these generators provide 
a source of electric power you can always de- 
pend on. They require less maintenance. Their 
useful service life is above average. They add 
an extra margin of safety in aircraft operation. 

Whether you want a single, low-output power 
source for a light plane, or a complex, high- 
output power system for a heavy, multi-engined 
ship, you'll be interested in the basic, ‘“‘anti- 
vibration”’ features illustrated above. 


Besides minimizing the transmission of 
small but continuous variations in engine 
speed to the armature assembly, the “shock 
absorber” inner shaft acts as a_ flexible 
coupling between the armature and engine. 
(Careful inspection of shafts by the Magna- 
flux method detects and eliminates those 
with flaws, cracks, or scratches which might 
create harmful stresses.) 

Together, the flexible shaft and the vibra- 
tion damper (mounted on its driving end), 
both exclusive G-E features, form a double 
barrier against harmful vibration in the 
rotating armature. 
*Trade-mark reg. U.S. Pat. Off. 
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In addition to these primary safeguards, G-E air- 
craft generators are equipped with mounting flanges, 
forged of specially treated steel, to absorb pounding 
engine vibration. Thanks to a unique contour design, 
this flange is able to overcome high fatigue and static 
stresses. 


Electrically Sound 


Compensated shunt field windings in G-E aircraft 
generators permit transient overloads and sparkless 
commutation over the normal rated load range—an 
important factor in high-altitude operation. Moreover, 
by silver brazing the armature windings to the com- 
mutator and using glass insulation and Formex* wire 
throughout, we have raised the safe temperature ceiling 
for these generators—done it without increasing their 
size or weight. 

Thousands of G-E aircraft generators of all types 
were used in the war under gruelling service conditions. 
That they turned in above-average performance records 
is further evidence of G.E.’s ability to design and 
produce electrical systems and individual components 
for aircraft applications. This valuable experience is 
offered to airframe builders, engine builders, and 
operators who are cordially invited to consult with 
G.E. on any electrical problem. Apparatus Dept., 
General Electric Company, Schenectady 5, N. Y. 















ELECTRIC 








COPYRIGHT 1946 


“plane design passes another silastons? 


From war-proved experience, de- 
signers of America’s massive new 
skyliners have been quick to utilize 
the extra strength, light weight and 
shock absorbing qualities inherent 
in fine alloy steel seamless tubing. 


And product designers in other 
industries are keeping pace. For al- 
ready, it has been demonstrated that 
no method of improving a product 
or simplifying its production is open 
to so many manufacturers. 

If any part of the product you 
make is tubular in shape; if you re- 
quire a high strength to weight 
ratio; or if savings in machining 
time are important, you should find 


out what is being done with Timken 
Alloy Steel Seamless Tubing. 


For years, The Timken Roller 
Bearing Company has been one 
of the largest producers of alloy 
steel seamless tubing, and at the 
same time, the world’s largest user! 


From this two way experience, 
the Technical Staff of our Steel 
and Tube Division is eminently 
well qualified to advise the right use 
of tubing in your product. Write 
Steel and Tube Division, The 
Timken Roller Bearing Company, 
Canton 6, Ohio. Timken Bearings, 
Timken Alloy Steels and Seamless 
Tubes, Timken Removable. Rock. Bits. 





TIMKEN 


Trade-mark Reg. U. S. Pat. Off. 


STEEL AND 
SEAMLESS TUBES 





HOLLOW-LEGGED! When Lockheed’s 
giant Constellation descends to the 
runway, a weight of 39 tons is eased 
on to her trim tubular legs. Only 
about 81% inches in diameter, with 
walls approximately %. of an inch 
thick, these strong seamless legs 
are made of Timken Aircraft Quality 
Alloy Steel. 
Developing such strength in such 
a light section requires special melt- 
ing procedures—many perfected 
through never-ending research pro- 
grams in the laboratories of The 
Timken Roller Bearing Company. 
From this research has come a 
whole series of aristocratic aircraft 
quality steels which have made pos- 
sible stronger, longer wearing cyl- 
inder liners, rocker arms, piston 
ins, propeller hubs, propeller 
lades and many other key aircraft 
parts which have helped speed the 
progress of aviation. 














* YEARS AHEAD — THROUGH EXPERIENCE AND RESEARCH 
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Fine plane protection 







seneenens we three decades. Today, Berryloid’s standards of 

beauty, durability and protection for the planes’ 

For thirty years, Berryloid aircraft finishes have _ vital surfaces are higher than ever . . . To com- 
protected the planes of the nation. Painstaking bine the appeal of bright, lasting color with 
research and developments in scientific manu- maximum protection on new plane production 
facturing have advanced our finishes over those and on existing planes, use Berryloid finishes. 








Be KRYLOED 


AIRCRAFT FINISHES 








: eer oints, Varnishes -E els: We Mervilie Ont 


Leading Producers of Aviation Finishing Materials 
in War and Peace, for over 30 Years 


BOSTON e JERSEY CITY e CINCINNATI e CHICAGO e ST. LOUIS * INGLEWOOD, CALIF. « MONTREAL e WINNIPEG * TORONTO 
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Republic’s new Seabee provides ‘‘Landings Unlimited’’ to set new records 
for versatility in personal flying. It is significant that Republic engineers 





in their program to produce ‘‘sturdy, comfortable, confidence-inspiring 





airplanes’’ specify Auto-Lite electrical equipment exclusively. Here is 





further proof of the unfailing performance which has made the name 





Auto-Lite internationally famous for dependability in automotive, avia- 
tion and marine use. . 


Auto-Lite equipment used on Republic’s Seabee includes: 


SPARK PLUGS ~+ _ BATTERIES 
INTERIOR WIRING HARNESS «+ IGNITION WIRING HARNESS 
ELECTRIC GAS GAUGES «+ ENGINE INSTRUMENTS 
TACHOMETER SHAFTS~ « REGULATORS e DISTRIBUTORS 
STARTERS ¢ GENERATORS 


For complete information on electrical equipment available for aircraft write 





THE ELECTRIC AUTO-LITE COMPANY 
SARNIA, ONTARIO TOLEDO 1, OHIO 


AUTO:LITE 





TUNE IN THE AUTO-LITE RADIO SHOW STARRING DICK HAYMES— SATURDAYS, 8:00 P.M.—E.T. ON CBS 
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THE NEW 


STROMBERG 


PS SERIES ERIJECTION CARBURETOR 
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Many hours of testing both in the laboratory and in flight prove that internal in tt 
icing caused by fuel vaporization is eliminated in the new Stromberg PS Series ‘ 
Injection carburetor. hia 
In this type carburetor the point of fuel discharge is not within the carburetor Vet 
itself as in float-feed carburetors; instead fuel is discharged into the air stream as sa 
it leaves the carburetor and enters the engine manifold. In this way ice formation alon; 
from the refrigerating effects of fuel vaporization is eliminated. unne 
In addition, Stromberg* PS carburetors give the light plane all the other advan- Bi 
tages of injection carburetors which, as universal equipment, contributed so two. 
importantly to the outstanding performances of Allied aircraft during the war. 
Stromberg PS Series Injection carburetors are made in a number of sizes to 
cover the range of 50 H.P. to 500 H.P. engines. 
Whether you are an airplane owner or manufacturer, specify Stromberg PS 
Carburetion for your new plane. 


*REG. U.S. PAT. OFF. 


& 
“Bend PRODUCTS DIVISION 
Bendix Aviation Corporation, South Bend 20, Ind. 
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HOUSING 


CAN COST TOO MUCH 





people, and particularly our war veterans, well 

housed quickly. Almost everyone, we believe, 
likes the vigor and imagination with which Wilson W. 
Wyatt, the housing expediter, is going about the job 
of mobilizing our housing resources. 

No one, however, wants the veterans, or anyone 
else, to get a lot of severe economic headaches along 
with the housing. As it stands, the emergency hous- 
ing program runs unnecessary risks of having such 
results. 

Here are the reasons: 

1. The principal opportunity the program offers 
to the veteran is that of buying a high-cost house 
where a chance to rent would, more often than not, 
meet his needs much better. 

2. At the worst possible time, the program adds 
substantially to the dangers of a runaway inflation 
of the sort that inevitably ends in a crash. 

3. Little is done to try to reduce the arbitrarily 
high costs of building, such as those resulting from 
restrictions imposed by labor unions and anti- 
quated building codes. 

4, By giving overriding priorities to unattainable 
goals of home construction, the program endangers 
a volume of industrial construction necessary to 
sustain full employment. 


ace in the United States wants our 


Needs of Veterans 


First on the needs of the veterans. What many, if 
not most, veterans need is a chance to rent a place at a 
reasonable rental while they are getting shaken down 
in their postwar careers which in many cases are in- 
evitably unsettled at this time. Essentially, what the 
“Veterans Emergency Housing Program” gives them 
is a chance to buy, for about $6,000, a house built 
along conventional lines and padded with much 
unnecessary labor and material cost. __ 

But what are the alternatives? There are at least 
two. One is to put far more emphasis on more effective 
use of existing housing than the Wyatt program has 
thus far. The other is to see that the proportion of new 
rental units is much stepped up. 

Incredible as it may seem, there are at present more 
than 2,000,000 vacant dwellings in the United States. 
Many of them should be demolished. But many per- 
mit of relatively satisfactory temporary use. Many 
more single dwellings can readily be converted into 
comfortable multiple dwellings. The emergency pro- 
gram assumes that only 350,000 dwelling units can be 


provided this year by these expedients, but it does not 
seem unreasonable to assume that this figure might 
be doubled by a vigorous drive. The result would be 
a better balanced emergency housing program, be- 
cause it would provide more rental housing immedi- 
ately and save critical building materials. 

Of the new housing units contemplated by the 
Wyatt program, it is estimated that only about 20 per 
cent will be for rent. Before the war more than half 
of the homes in the United States were rented. That 
means that unless the Wyatt program is to create little 
less than a revolution in the terms on which homes 
are occupied, it must be revised to include a much 
higher proportion of rental units. 

To secure the result in the face of present high 
building costs special inducements will be required. 
They might be provided by allowing accelerated tax 
amortization of, say, half the construction cost over 
the next five years, together with rent ceilings high 
enough to make this form of investment attractive. 
This would, of course, call for higher rents, but the 
actual price to the veteran, in woe as well as money, 
might well be much less in the long run than if he 
bought an over-priced house now. 


Too Easy To Pay Too Much 


One of the mysteries of the Wyatt program is its 
general emphasis on measures to increase the supply 
of money with which to buy houses when the demand 
for houses is already at an all-time high. Some vet- 
erans may need special financial help, but the plan 
to give 90-95 per cent mortgages generally on new 
homes is not only unnecessary but positively dan- 
gerous. By providing up to $3.5 billions of govern- 
ment-guaranteed credit for homes this year, and 
almost twice as much in 1947, the program will re- 
lease an equivalent amount of individual savings to 
create further demand for goods and services. All that 
such generous mortgage terms will accomplish with 
certainty is a dangerous lengthening of the odds that 
we will not avoid a boom and bust cycle of inflation. 

If building codes were brought up to date and ar- 
bitrary union working restrictions were eliminated, 
the way would be paved for reductions in the price 
of standard houses which, it has been estimated, 
mighi run as much as 20 per cent. This would both 
give the buyer of a new house a far better run for 
his money, and also reduce the inflationary pressure 
created by the super-generous credit arrangements 
involved. 














Getting anything done along this line is difficult, 
particularly because the restrictions are imposed by 
tens of thousands of separate localities and organiza- 
tions. Some headway is being made. The local emer- 
gency housing committees being set up under the 
Wyatt program provide a means of doing much more. 
Far more steam must be put behind this aspect of 
the program, however, if its greatest potentiality for 
permanently constructive accomplishment is to be 
realized. 


Crippling Essential Industrial Production 


The goals set for emergency housing construction 
—1,200,000 new homes started this year and 1,500,000 
started in 1947—are higher than any qualified au- 
thority thinks can be met without crippling other 
essential construction. The reasons commonly as- 
signed for such optimistic goals is that they are in- 
spiring to those in the industry and soothing to those 
who want something tremendous done about housing. 

Under normal circumstances, relatively little dam- 
age might be done by such excessive goals which are 
a common feature of most Washington programs try- 
ing to elbow their way to the center of the national 
stage. However, the emergency housing program car- 
ries with it top priorities for the materials to be used. 
Consequently, other essential construction will have 
to get along on whatever share of critical building 
materials will be left after all demands of home build- 
ers have been satisfied. 

The Civilian Production Administration estimates 
that output of important materials will fall far short 
of needs. It forecasts a 15 per cent deficit in lumber, 
18 per cent in bricks, and 52 per cent in cast iron 
radiators. Hence,: unless building materials output 
can be stepped up far more rapidly than now seems 
possible, a prohibitive squeeze will be put on indus- 
trial building to provide the materials needed for the 
Wyatt program. This would complicate unbearably 
the problems of sustaining full employment and get- 
ting the flow of production so important in avoiding 
the boom and bust route. 


Perspective on the Housing Shortage 


What is needed is an aggressive drive to get full 
production of building materials as rapidly as pos- 
sible. Such a drive should concentrate on measures 
aimed at helping the industry remove the obstacles 
to all-out production rather than on such measures 
as the subsidy plan which seems quite likely to suc- 
ceed only in enmeshing the industry in more gov- 
ernment controls. After making due allowance for 
the materials outlook and the needs for essential 
non-housing construction, housing goals should then 
be set as high as feasible. As matters stand, by set- 
ting construction goals before feasible material goals 
are determined, the cart is put before the horse. 

There can be no doubt about the acuteness of the 
housing shortage and the necessity of a program 
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commensurate with the magnitude of the problem, 
It also remains true, however, that the housing short- 
age for the nation as a whole is not quite as desperate 
as those who want the country to drop everything 
and go to building houses would have us believe. 

During the war 3% to 4 million new dwelling units 
were built or created by remodelling in other than 
farm areas. The number of families living in such 
areas increased by less than 3% million. Even though 
some of this housing was located in remote places 
as an adjunct of war production works, the wartime 
increase permitted a margin for more housing per 
family at this time. Indeed, it has been estimated that 
the rate of doubling up is only about one-third as 
great as in 1940. The margin did not begin to suffice, 
however, to meet the needs of those millions of people 
particularly in the lower income groups who, thanks 
to rapid increases in income, can afford to have and 
insist upon having better housing than they have ever 
had before. 

A rising standard of income which makes possible 
a new standard of housing for many people is a fine 
thing. Above all, it is important to see the veterans 
get the best possible break in housing. 


But Housing Can Cost Too Much 


The Wyatt program has many good features. The 
emphasis on prefabrication, though perhaps over- 
optimistic, is hopefully modern. The emphasis on local 
collaboration in solving housing problems which are 
inevitably in large part local should lead to per- 
manently valuable results. The vigorous mobiliz- 
ing of 300,000 temporary dwellings to meet at high 
speed some of the most desperate shortage is all to 
the good. 

The main trouble with the program is that it does 
not pay enough attention to the economic havoc 
which may be created in the process of trying to 
meet its excessive goals. As a nation, we should be 
and are willing to pay a high price to get adequate 
housing. But the price will be too high if we: 


1. Give the veteran a bad bargain by selling him 
an over-priced house. 

2. Cripple industrial production needed to create 
good jobs for veterans, and 

3. Touch off a disastrous inflationary sequence in 
the process. 

These pitfalls can be avoided. All of us, includ- 
ing the veterans, have a common interest in seeing 
that they are avoided. 





President, McGraw-Hill Publishing Co., Inc. 
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EDITORIAL 


U.S.—THIRD-RATE AIR POWER 


cogent reference to our defense requirements in 

the atomic age. ‘‘No one knows yet,’’ he said, 
‘‘precisely what we shall need—in terms of infantry, 
artillery, pilots, paratroopers, ships, radar, planes, 
rockets, or bombs.’’ These are sound words at a time 
when many people have formed dangerous conclusions 
as to the proportions of various types of weapons in our 
future defensive organization. 

But in this period of uncertainty about defensive 
needs, our fellow members of the United Nations are 
taking no chances with their air power. Many of them 
are bolstering their commercial aviation with U. 8. 
equipment acquired through lend-lease, by purchase of 
our surplus, or, in a few cases, by orders for new air- 
craft. Their aviation manufacturing industries are 
amply provided for by substantial military aviation 
appropriations. 

While it is difficult to decipher the budget figures of 
any nation, we know from the recent British ‘‘ White 
Paper’’ on defense that England’s recommended expen- 
ditures for air are higher than those asked for her navy. 
In addition to the $1,024,000,000 directly allocated to 
air, there is an item of $1,896,000,000 requested for 
“supply and aireraft production’’. In the Royal Air 
Force appropriation is a request that $112,000,000 be 
earmarked for research. These figures indicate clearly 
that Britain is taking no chances with her air power. 


G "osent on Army Day, President Truman made 


Russia’s fourth Five Year Plan (1946-50) calls for- 


widespread expansion of air transport lines, a further 
raising of her defensive power, equipping of the armed 
forces with the newest weapons, and insurance of tech- 
nical development. Research activities in atomic en- 
ergy, cosmic rays, aerodynamics, and aircraft-structures 
hold top places in the Soviet scientific program. 

For the first quarter of 1946 the French aviation 
budget is $107,340,000, of which $22,040,000 goes for 
commercial aviation, $8,263,000 for air armament, and 
$27,812,000 for an air force personnel of 95,000 officers 
and men. An extensive program of jet propelled com- 
bat aireraft development is also underway, and several 
types of commercial planes are in the design stage. 


THER NATIONS, too, are active. The Dutch are tying 
() their distant possessions with the homeland by a 
resumption and expansion of the air service rendered 
by KLM and KNILM. So far they have bought or 
leased 85 surplus transport planes from us and eight 
hew 4-engine craft have been ordered. 

Belgium is dispersing part of her air activities in 
England and Switzerland. In 1946, $5,310,000 will be 
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spent for flying schools and air force units stationed in 
England. A wind tunnel is planned in Switzerland to 
supplement research facilities to be built at home. 
These activities will cost more than $12,000,000. Nor- 
way and Sweden likewise, are now busy rebuilding 
their air power. Argentina spent $152,280,000 on avia- 
tion in 1945. 

Against this background of air armament expendi- 
tures, 1946 finds our armed forces spending $500,- 
000,000 for 2,000 new military aircraft, including ex- 
perimental types. This will be one-half of Britain’s 
planned production. New production transport planes 
on order for 1946-7 aggregate $125,000,000, and conver- 
sion contracts for transport planes amount to $40,- 
000,000. Personal plane sales will amount to about 
$50,000,000, this year. The total dollar volume for air- 
eraft production this year will be approximately 
$700,000,000. 


HEN BRITAIN, in her desperate financial straits, 

\Y) sees fit to build twice as many military planes as 

the United States, it is time we profited by the wisdom 

of our older and more experienced ally. For more than 

half a century we depended upon British sea power to 

keep order in the Atlantic while we were content with 
a navy which proved inadequate to police the Pacific. 

Now, on the first anniversary of VE-Day, we are with- 
out an international air force, advocated in these col- 
umns nearly three years ago. The United Nations 
Organization cannot be any stronger than was the 
League of Nations if it is to be a debating society with- 
out the means to enforce its decisions. Until the future 
security of the world is assured, we would do well to 
maintain our dominant air power. 

The course of human events has reached the stage 
where we dare not depend upon anyone, no matter how 
well-intentioned, to share the problems of our defense. 
The tempo of atomic warfare does not leave time for 
the defenders to build an air force. In modern war- 
fare, delays and mistakes add up to swift liquidation. 

Our present rate of military plane procurement is far 
below the most conservative estimates of our needs. 
Unless it is revised sharply upward we will quickly sink 
to third place—or lower—in international air power. 


EDITOR 
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There's Real Business 
In That GI Flight Training Program 


By PETER B. WOOLLEY 


A former soldier shows how operators can benefit from new Veterans 
Administration interpretation of the law, and he presents vets’ own 
ideas on how even more business can be developed. 





ETERANS OF WORLD WAR II who are 

\ going to learn to fly under the edu- 

cational privileges of the GI Bill of 
Rights are going to create plenty of busi- 
ness—and plenty of headaches—for the 
operators who do the teaching. 

The GI Bill has not been changed 
since late last year. But the interpreta- 
tion has been changed—so that the 
Veterans Administration now may pay 
up to certain limits for flight training 
for former soldiers, sailors, marines, 
wacs, Waves, spars and women marines. 
The exact amounts to be paid for their 
training are determined by VA, with 
consideration of the eligibility of each 
individual veteran. Every vet is en- 
titled to as much as $500 for each year 
of service, the maximum amount being 
$2,000. 

The operator’s problems start even 
before he can figure on receiving any in- 
come from veteran training. First, for 
example, he must secure approval of his 
state educational department, getting his 
organization recognized as an educa- 
tional institution. Process for getting 
this approval varies with the states, but 
it is always the first step. And it should 
be clearly borne in mind that this is a 
state approval, not the federal approval 
granted by CAA. 

With this state approval in hand, the 
operator’s next step is to approach his 
local Veterans Administration office to 
discuss informally the procedure for 
securing its approval as a prelude to 
getting an okay from VA from head- 
quarters in Washington. In these in- 
formal discussions the chief point to 
consider is the establishment of pre- 
seribed courses of study—for giving 
flight training under the GI Bill must 
be more carefully planned than pro- 
cedures often set up for civilian training. 

In general, courses of study set up by 
CAA-approved schools leading to CAA 
certificates will suffice, but it would be 
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well for even CAA-approved schools to 
check with local VA offices to make cer- 
tain their courses will qualify. Non- 
CAA-approved schools must, of course, 
set up adequate courses and it is be- 
lieved advisable for groups of such 
schools applying to the same VA office 
to get together and present plans which 
are at least basically similar. 

An effective means of establishing 
curricula is now under way in Pennsyl- 
vania, where the heads of the Pennsyl- 
vania Aviation Trades Assn. have taken 
the lead in working with the VA to 
establish courses similar to those af- 
forded under the prewar CPT program. 
With this standard course approved, 
all members of the association will know 
exactly what they must offer for VA 
approval. 





Flight training for former service men and 
women under GI Bill of Rights can mean 
plenty of profitable activity, but requires con- 
siderable of work before the profits roll in, as 
pointed out by Author Woolley in this article. 
It can be done, though—as shown in this photo, 
where Frank Pittinger (seated), president of 
Aviation Schools & Service, Inc., Blairstown, 
N. J., is seen signing Veterans Administration 
contract as (left to right) Treas. John Roth- 
bauer, Sec. Helen Barrick, and Vice-Pres. 
Harold H. Wolfinger look on. 


Experience has shown that the study 
course should be based on CAA require- 
ments for certificates. For example, all 
required maneuvers should be prescribed 
for a certain lesson in the training 
course. Thus a student will learn 
familiarization on his first lessons; 
straight and level flight on the succeed- 
ing ones—and so on through the final 
sequence which he will fly for the ex- 
aminer or inspector. Similar courses 
could easily be set up for each certificate 
in addition to that of private pilot, in- 
eluding refresher courses. 

Once a group of schools has agreed 
on a standard course, such as is being 
done in Pennsylvania, each operator 
then applies for a contract. After the 


red tape has been unwound, a contract , 


is either granted or refused. It’s ex- 
pected that contract refusals will be 
rare when properly set-up applications 
are presented, and such refusals, if any, 
will probably be based on some violation 
of safety rules or other really flagrant 
case. 

It is agreed among: leading operators 
that ground study should be included in 
any flight course. Such study is con- 
sidered requisite because each student 
must pass a written examination for each 
certificate. He can be taught to fly, but 
he can’t get the desired ticket unless he 
passes the exam. And if he doesn’t get 
the ticket, the operator will be the first 
to feel his wrath. 

Generally, people think of learning to 
fly as a part-time operation and, in a 
way, it is. But the less time one spends 
on it and the longer the periods between 
lessons, the more lengthy the overall 
time required to get a ticket. Therefore, 
subsistence allowances are available un- 
der the GI Bill. 

To be eligible for full subsistence the 
vet must be spending at least 18 hr. a 
week in pursuit of his studies. No one 
iv likely to fly that much each week, but 
the hours will add up to that figure if 
the time devoted to classroom lectures 
and home study are included. This fact 
should always be brought out when 
applying to the VA. 

It might well be asked : “How does the 
operator know how much time the 
student is putting in on his homework?” 
A question or two by an instructor can 
very easily determine whether the stu- 
dent has been working. Other indica- 
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tions: If the homework has really been 
done, the instructor’s work in the air 
will be much easier and the student will 
show more rapid progress. 

Once the courses are set up, the VA 
application made, and the final approval 
secured from Washington VA headquar- 
ters, the operator may start enrolling 
students. 

But, before a student can be enrolled, 
he must first obtain a certificate of 
eligibility from his own local VA office. 
Note, however, that his VA office may 
not be the same as the operator’s, due 
to differences in address. Local VA 
offices can be saved much time—and the 
operator some headaches—by making 
certain that no applicants are sent who 


should be taken care of through other 


offices. 

One way the operator can help speed 
the process of getting students enrolled 
and started is to secure from the VA 
office a supply of Form 1950 blanks—a 
form that must be filled in and filed 
before the certificate of eligibility can 
be issued. Accordingly, someone in the 
operator’s organization should become 
familiar with the problems connected 
with completing this form. There is 
always a chance that the prospective 
student will “louse it up,” and if he 
goes to a new VA office he may well 
find someone thoroughly familiar with 
mechanical dental schools but who has 
much to learn about aviation. 

The ensuing snafu will only mean 
delays in getting the students enrolled 
and at their studies. But once the cer- 
tificate of eligibility is in the operator’s 
files, he can start the vet’s training and 
know he’ll get his money from VA. 

That is the way the system works at 
present, but there is a strong feeling 
among many operators and most 
veterans (including the writer) that 
additional changes in the GI Bill’s in- 
terpretation would make it easier for 
both the operators and _ prospective 
students. 

First such change would be elimina- 
tion of the requirement for state edu- 
cational department approval. 
such state departments have had no ex- 
perience in flight training—some even 
lack ground training experience, and 
thus are not equipped to pass on the 
merits of the cases. 

There are really but two essential 
points : Is the veteran going to get his 
license? And is he going to be a care- 
ful, safe flyer? Most veterans feel that 
federal regulations alone can make cer- 
tain that these tests will be met. Prac- 
tically every veteran feels he should be 
allowed to make what he thinks is the 
best deal possible with the school of his 
choice. 

Most veterans agree that a federal ex- 
aminer should give oral examinations to 
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One way fo help get potentially profitable Gi 
students enrolled quickly is to help them se- 
cure vital certificate of eligibility. Here Sec. 
Barrick helps Virginia Woodward, former Wac, 
fill out necessary forms prior to enrollment for 
both flight and A&E training. 


each student after every 5 hr. of flight 
time, and should make at least two 
check rides with the student during his 
training. These checks would not only 
make sure the instructor was doing his 
job properly and assure the student he 
was being properly instructed, but they 
would weed out those who are not 
adapted to safe flying. 

Some veterans feel that if an inspec- 
tor ruled that the student was capable of 
beeoming a safe flyer, the school should 








be required to get him through his 
flight test regardless of the time it might 
take. They feel that if a man so checked 
can’t get his private license in 35 to 40 
hr., something is wrong with the instruc- 
tion. They maintain that the vets will 


_have considerably more than 40 hr. paid 


for in the minimum schooling allowance. 

An additional argument advanced for 
elimination of the state approval is that 
more schools could participate in the 
program, hence more students could be 
trained, and so the general benefit to the 
aviation industry as a whole would be 
inereased. 

Perhaps the fastest recurring question 
on the whole flight training program is 
this: “Why give flight training of any 
kind to veterans when there are so few 
jobs available in the industry, especially 
for men and women who are only 
pilots?” 

Flight training under the GI Bill 
won’t alter this situation much imme- 
diately, but it ean have a healthy effect 
in the long run. By far the vast majority 
of air-interested veterans want to learn 
to fly beeause they believe that in the 
years to come Americans will be turning 
to their personal planes as they turn 
to their automobiles today—these vets no 
more count on being airline pilots than 
the hundreds of thousands of new auto- 
mobile drivers licensed each year count 
on becoming truck or bus drivers. 

The veterans who want to take flight 
training are looking forward to the days 
when they can own their own aircraft 
—and when they do they’ll make a siz- 
able market for manufacturers, distribu- 
tors, and dealers. 





= 


To insure graduates’ chances of getting desired certificates, vet training should include ground 
schoo! work, states Author Woolley. This class at Aviation Schools & Service gets lesson for: 


next day's flight program. 
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ew French Personal: Planes : 
Mark Revival of Tricolor industry 


Two-place Morane-Saulnier M-S 570 is a fully cantilever all-metal monoplane with retractable tricycle 
landing gear and a controllable pitch prop. With a 140-hp. Renault, top speed is stated to be 164 mph. 


By ANDRE CHARRIOU, Laureate of the Academy of Science 


First anniversary of V-E Day finds our war-disrupted ally back in the 
civil field with five new light craft—the Morane-Saulnier M-S 560 


and 570, Starck A.S. 57 and 70, and S.U.C. 10 Courlis. 


Meanwhile, 


basic military and transport planning focusses on aviation strength 


for the future. 





France during the war, the occu- 

pation, and the liberation, the 
French are today diligently rebuilding 
their aircraft industry. Some signs of 
this rebirth are evident in the several 
new, wholly French-designed craft that 
are now undergoing flight tests. 

Two of these are by Morane-Saulnier 
—the M-S 560 and M-S 570. Somewhat 
similar in appearance, they are both 
light low-wing monoplanes with retracta- 


QO: OF THE DEVASTATION that swept 
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ble tricycle landing gear. The M-S 560 
is a single-seater powered by a Train 6D- 
01 engine of 75 hp., which gives the craft 
a top speed of 145 mph. at 1,640 ft., a 
129-mph. cruising speed (70% power), 
and a 45-mph. landing speed. Ceiling is 
given as 22,960 ft. and range as 620 mi. 
Weight empty is 765 lb., gross weight 
2,170 lb., and fuel capacity 24.5 gal. 
Span is 28.7 ft., length 23.7 ft., height 
7.21 ft., and wing area 126.9 sq. ft. 

The M-S 570 is two-place powered 


by a 140-hp. Renault 4 Pei. Top speed is 
given as 164 mph., cruising (70% pow- 
er) 146 mph., and landing speed 49 mph. 
Ceiling is stated to be 24,600 ft. and 
range 620 mi. Weight empty is 1,196 lb. 
gross weight 1,900 lb., and fuel capacity 
42.2 gal. Span is given as 34.3 ft., length 
28.1 ft., height 7.9 ft., and wing area 
172.16 sq. ft. Maximum rate of climb is 
given as 1,020 fpm. 


Designed for Production 


These designs, which were specially 
laid out for mass-production, utilize 
simplified structures and many castings. 
Construction is all-metal, including cov- 
ering, and use is made of electrical weld- 
ing of components. The cantilever wings 
are attached to the fuselage at four 
points, and the outer panels may be fold- 
ed upward to facilitate storage of the 
eraft. Hydraulically operated wing flaps 
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ing covering of wings, fuselage, and tail 
booms. An interesting feature is to be a 
unique door. This would be a panel split 
horizontally and hinged at upper and 
lower sections. Pushing the upper por- 
tion outward would simultaneously lower 
the bottom section, which incorporates a 
folding step. Landing gear would be 
fixed tricycle. A landing light is to be 
fitted in the craft’s nose. Conventional 
controls are to include wing flaps fitted 
to the inner portions of the outer wings 
only. It is stated that the craft could be 
fitted with the necessary equipment for 
mail and light cargo pickup work. 
Another pair of light craft for the 
personal pilot are the Starck A.S. 57 
and A.S. 70. These designs are also very 
much alike, main differences being in en- 
gines and seating. Construction is main- 
ly of spruce, with fabrie covering. The 
wings are attached to the fuselage at four 
points, and engines are mounted on elec- 
trically-welded tubes fitted with Silent- 
bloes. 



































Various Engines Used 













The A.S. 57 eraft can be fitted with 
60-75-95 hp. engines. These give this 
little side-by-sider top speeds of 111.7, 
124.2, and 142.8 mph., respectively. In 
the same order, cruising speeds are given 
as 102.4, 114.8, and 124.2 mph.; landing 
speeds, 31, 38.5, and 38.6 mph.; and 
ceilings are 17,056, 19,024, and 20,336 ft. 
Range for all engines is 496.8 mi. Span 
Detail view shows wing-folding mechanism on Morane-Saulnier M-S 560. Wings are hinged at is 28.8 ft., length is 21.1 ft. and wing 


three points, and diagonal bar (see photo) probably acts as a lock while wings are up. Note area 124.8 sq. ft. Empty weight for 
center-section flaps in down position. various engines is 627, 682, and 726 Ib., 






































of rather wide chord are fitted, and they 
can be depressed 50 deg. Both craft 
have two-blade variable-pitch props. 
Radio receiving equipment is installed. 

As yet in the design stage is the Cour- 
hs §.U.C. 10, planned by the Societe 
d’Etudes et de Constructions Aero- 
Navales. This is a four-place high-wing 
twin-boom pusher powered by either a 
220 hp. Renault 6-cyl. engine or an 8-cyl. 
200 hp. Mathis. 

Span is to be 37.7 ft., length 28.8 ft., 
height 8.7 ft., and main landing gear 
tread 7.5 ft. Wing area is planned as 
205.51 sq. ft. Gross weight (Mathis en- 
gine) is given as 1,969 lb. 





Versatility Seen 


With Renault, top speed is estimated 
as 171.8 mph., and cruising speed as 
153.1 mph.; while with the Mathis en- 
gine, top speed is expected to be 162.5 
mph., and cruising speed 143.7 mph. De- 
pending upon payload, it is estimated 
that the $.U.C. 10 will have a range of $C. 10 Courlis is projected four-place craft for personal or light-charter flying. Construction 
about 620-870 mi. is to be all-metal, and a 200-hp. Mathis or 220 Renault engine would give craft a 162.5 to 171.8 
Construction is to be all-metal, includ- mph. top speed. (Aviation sketch) 
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M-S 560 is very much like 570 but is a single-seater powered by a 75-hp. Train engine. Top 
speed is given as 154 mph. Weight empty is stated to be 765 |b. Front view depicts craft 
propped up to show main landing gear's outward retraction. 


respectively. Gross weights are 1,265 lb., 
1,320 lb., and 1,364 Ib. 

Fitted with a 45-60 hp. engine, the 
single-seater A.S. 70 is credited with the 
following performance: Top speed (45- 
hp. engine) 114 mph., (60 hp.) 128 
mph.; cruising speed (45 hp.) 103 mph., 
(60 hp.) 114 mph.; stalling speed (45 
hp.) 33.5 mph., (60 hp.) 34.1 mph. 
Range for the former is stated to be 260 
mi. and for the latter 229 mi., with ceil- 
ings at 20,336 ft., and 25,584 ft., re- 
spectively. Empty weight is 404 lb. (45 
hp.), 466 lb. (60 hp.) ; gross weight 682 
lb. (45 hp.), and 704 lb. (60 hp.). 


Resumé of Industry Developments 


In June 1940, French aircraft and en- 
gine plants covered about 21,793,971 sq. 
ft. of floor space. Then came the ad- 
versities of war, and by Sept. 1944 this 
space had been reduced to about 16,140,- 
000 sq. ft. Out of 14 main plants, 10 had 
been crippled, some nearly completely 
destroyed. In the main, airframe fac- 
tories suffered more than engine plants. 
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In 1938, the industry had some 10,000 
machine tools; at the outbreak of war, 
this number had risen to 13,100, and by 
June *40 the total was 24,000. Then, 
during the occupation, this figure was 
reduced when the Nazis stripped out 
equipment and sent it into Germany. 


However, after V-E Day the situation 
improved after return of some of this 
machinery from across the Rhine, so that 
now the French possess about 21,000 
tools. 


Types Produced 


Some production resumed soon after 
the liberation. The type of craft manu- 
factured included several German models 
that had been made during the occupa- 
tion, namely the Junkers Ju. 52, Messer- 
schmitt Me. 108, Siebel Si. 240, and the 
Fiesler Fi. 156 Storch. Thereafter, pro- 
duction of French designs gradually got 
underway. 

These aircraft include the Caudron- 
Goeland 449, a 6-place airliner ;. Langue- 
doc 161, a 35-place four-engine transport 
for South-Atlantic runs; Latecoere 631, 
a 72-ton 40-passenger trans-Atlantie fly- 
ing boat; 8.0. 90 and 91 for flying mail; 
8.0. 30R, a 30-passenger airliner; the 
S.E. 2000, a 6-engine 50-ton flying boat; 
the Morane-Saulnier M-S 472, a two- 
seat military trainer; and the V.B. 10, a 
single-place fighter. 

From Sept. ’44 through Oct. ’45, the 

following promising record had been 
achieved: 777 airplanes were produced, 
267 planes repaired, 1,050 engines built, 
and 2,245 engines repaired. 
’ Granted, these production figures are 
small compared with those of other na- 
tions, but they were achieved mainly by 
stop-gap methods. A prime aim was to 
give employment to aviation workers in 
order to retain their skills. 

Since the liberation, a great deal of 
planning has been focussed on develop- 
ment of an aviation industry for the fu- 
ture. The nationalization program is be- 
ing extended to cover more plants than 
formerly, so that even more private 
plants will be absorbed into the national 
group. Further dispersal of facilities, 
as protection against future attack from 
the air, is being considered, also exten- 
sive planning for greater use of mass- 
production techniques. 


One-place Starck A.S. 70 is mainly of wooden construction, and either a 45- or 60-hp. engine can 
be fitted. These power plants give craft respective top speeds of 114 and 128 mph. Wing slots 


are fitted. 
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Caution Lights on Airline Earnings 


RANTED, the airlines ranked very 
high in the lists of primary war 
earnings. But factors fluctuate, 
and today the inevitable postwar read- 
justment has hit the lines with full force. 

Because of rising costs and lower rates 
and fares, the air carriers operated in 
red ink during the recent 1946 first 
quarter—the first such financial recession 
in two years. This unfavorable showing, 
moreover, was made despite record traf- 
fie volume. 

Two years ago the airlines pulled right 
out of the red during the second quarter, 
when they soared on to record breaking 
levels. Will they give a repeat per- 
formance? Among leading airline execu- 
tives, there are two schools of thought 
regarding the industry’s immediate pros- 
pects. And only when the operating 
results for the second and third quarters 
are in will we know for sure which 
group is right. 

The airlines have just gone through 
a long “make-ready” period extending 
from November through March. The 
deficits sustained in this five-months 
period were fully anticipated and have 
no real significance as far as the full 
year’s operations are concerned. Having 
now groomed themselves, the real ques- 
tion today is: Just where will the in- 
dustry go now? And this is a matter of 
considerable importance to airline in- 
vestors, in view of the fact that 
airline stocks have been selling 
at rather fancy prices in rela- 
tion to their earning power. 

Some recovery in the second 
quarter from the poor results 
experienced last quarter is ex- 
pected by all trade officials. But 
there is a difference of opinion 
as to how far and how fast this 
recovery will extend. The head 
of one major line believes 1946 
earnings will approximate, per- 
haps even exceed, those for 
1945, However, another big line 
official thinks earnings of his 
company will be far below those 
of 1945. 

Certain it is that the old 
standby transport, the 21-pas- 
senger DC-3, will be approach- 
ing the uneconomic status as 
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By RAYMOND L. HOADLEY, 


Financial Editor, " Aviation" 


In the air transport industry's current transition from “get set” to 


consolidation of promised traffic expansions still lies ahead. 


And since the airline companies must meanwhile steer a careful 


' course between the horns of a persistent dilemma—higher costs and 


lower fares—realism is advised in the outlook. 





lower rates and fares impend. Presuma- 
bly, most lines will retire their veteran 
DC-3s soon after the newer Douglas and 
Lockheed planes are delivered. 

The airlines have bought '146 four- 
engine aircraft of the DC-4 type (the 
military C-54), 15 new DC-4s direct 
from the Douglas factory, and 95 Lock- 
heed Constellations. Deliveries of this 
equipment have begun. 

Question: As more and more trans- 
port planes come into service this year, 
where will the load factor stabilize? 
C. R. Smith, chairman of American Air- 
lines, estimates that 1946 gross revenues 
of his company will increase 100% over 
1945. If such a huge gain is general in 
the industry, there will be no need to 
worry about payloads dropping as low 
as 60% (as some fear) compared with 
the current 85 to 90% loads. 


Some airline executives, however, 


COMPLEX REVENUE FACTORS 





maintain they cannot let payload factors 
remain much above 70%, pointing out 
that it is impossible to give seats to 
everyone, inclusive of last minute ap- 
plicants, if average payloads are held at 
85% or more. Yet any substantial de- 
cline in payload below, say, 70% might 
be a serious affair. United’s President 
W. A. Patterson is authority for the 
observation that at the present level of 
traffic it would cost a major airline about 
$1,500,000 annually in net before taxes 
for each decline of 5% in load factor. 

Aside from a probable drop in pay- 
loads this year, there are other factors 
already operating to cut airline earnings. 
United in one recent month had a net 
loss of $221,813 against a net profit of 
$458,095 in the like 1945 month. In the 
same month National showed a loss of 
$82,000 against a profit of $13,000 a 
year ago, and Braniff had a loss of $21,- 
000 against a $29,000 profit in 
the same 1945 month. 

Reason for these declines lies 
in increased wages (which 
amount to as much as 20% in 
some cases) and in the cost of 
converting and installing four- 
engine aircraft. The outlay for 
training additional personnel 
also is a major factor. One line 
had a gain of 7% in revenue 
the first month of this year, but 
expenses were up 56%. Result 
was red ink compared with a 
nice operating profit achieved a 
year ago. 

So the airlines obviously are 
going through a test period. It 
may be that air fares have come 
down too fast and too far to 
be commensurate with the 
(Turn to page 154) 
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Continental Motors Cor- 
poration GR-9A Engine. 


Developed primarily for 
feeder-line and executive type 
aircraft in which short take-off 
and fast climb are paramount char- 
acteristics, the new 600 h.p. Continental 
GR-9A engine develops maximum power 


in minimum time. 


To help achieve this free flexibility, Con- 
tinental engineers specified Timken Bearings 
on the engine's 18 rocker arms, where they 
minimize friction, conserve power and pro- 
vide long and economical operation. 


The Timken Roller Bearing Aircraft Series 
has been the answer to many engine and 


aircraft problems. Perhaps it can solve 
yours. Write today. Our engineers will be 
glad to make specific recommendations. 


To be sure of getting tapered roller bearing 
benefits in full, make sure the trade-mark 
"TIMKEN" appears on every bearing you use. 


TIMKEN 


TRADE-MARK REG. U. &. PAT. OFF. 


TAPERED ROLLER BEARINGS 
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DES NALYSIS OF 


REPUBLIC SEABEE 





tion Corp.’s Seabee amphibian 

marks a turning point in the avia- 
tion industry. Structurally, the craft 
represents such a reasonable—and nec- 
essary—departure from intricate con- 
ventional design, that its radical makeup- 
simplicity alone, embodying more-than-. 
adequate strength character- » 
istics, recommends it as a “ <> 
basic pattern for future ~~, 
engineering of aircraft—military, 
transport, and personal. 

In substance, the fixed and movable 
airfoil structures of the Seabee % 
are essentially ribless components 
comprising simple spar foundations cov- 
ered by stiffened skin. The hull—almost 
a pure monocoque design—consists of a 
heavy gage shell with relatively few in- 
ternal connecting members. And stem- 
ming from such highly simplified design 
is the all-important factor of simplified 
production—the controlling factor in the 
ability to produce high value airplanes 
for low cost, without the requirement of 
large mass eutput heretofore considered 
necessary. 

The Seabee project has unmistakably 
demonstrated that design complexity is 
the fundamental reason for high produc- 
tion costs, since there are narrow limita- 
tions to the production engineer’s ca- By IRVING STONE, Assistant Editor, “Aviation” 
pability of cutting direct manufacturing 
labor charges when confronted with com- \ na sharply from complex and costiy components, this ne 
plicated subassemblies. And it has been 
shown that when the design is formu- 
lated, it must be predicated on attendant ue nm } 
tooling and manufacturing problems. nf to achieve low-cost manufacture without need for huge volume 
This is the first requirement for process- ; 
ing low-cost planes; hence, design and 
process engineers must work hand-and- 


T HE ENGINEERING of Republic Avia- 





fully detailed in this construction- 





explicit series. 








AVIATION, May, 1946 45 







































































AVIATION, May, 194 











Exploded relation showing: (1) Wing float, (2) wing, (3) wing brace 
strut, (4) aileron, (5) flap, (6) engine, (7) engine mount, (8) fixed 
top cowl, (9) raisable top cow!l, (10) forward side cowl, (11) rear side 
wrap-around cowl, (12) stabilizer, (13) elevator, (14) fin, (15) rudder, 
(16) tab, (17) stern assembly, (18) water rudder, (19) tail wheel, (20) 


glove to develop designs that will permit 
high-speed production operations. This 
involves a high degree of standardization 
of sections, hole sizes, and other struc- 
tural details. Also, the design must be 
carefully studied to permit large indi- 


when such need is found to be necessary. 

Assuming a run of 5,000 planes at a 
given rate, cost for the automotive type 
tooling is estimated to be approximately 











structural fillet, (21) hull atterbody assembly, (22) landing gear hull 
through-shaft, (23) elbow connecting hull shaft to strut, (24) foot step, 
(25) hull torebody assembly, (26) cabin assembly superstructure, (27) 
bow door, (28) side door, (29) crown window, (30) cabin assembly 
rear primary structure, (31) wing crosstie, and (32) firewall. 


$300-$350 per lb. of airframe, and since 
the airframe weighs about 1,100 lb., over- 
all eost of production tooling is ap- 
proximately $350,000. But it must be 





vidual sections to be drawn in dies, re- 10 
placing a large number of small-part as- 8r 
semblies. It is then the process engi- 

) . . 6 ma 
neer’s function to develop the tooling to ~~. 
perform as many operations at one time 
as is possible, thus eliminating subse- an 


quent direct labor costs. 

In sharp contrast to the conventional 
aircraft structure, containing many small 
and interlocking component assemblies « 2F 
laboriously put together by hand, the 
simplified structure of the Seabee lends 
itself readily to rapid fabrication with 
equipment of the type generally used in 
the automobile industry—units such as 
mechanical presses, press brakes, and 
automatic serew machines. And, addi- 
tionally, large sections of the structure 
are assembled on automatic gang rivet- 04+ 
ing machines. 

Using this type of fast-production 
equipment for the Seabee, each tool is 
designed for the maximum output. For 
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Dollars per 













Prototype design and conventional 
aircraft? tooling 
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Simplified design and 
conventional oircratt 
tooling 


Simplified design and 
automotive type tooling 








example, if a mechanical press is capa- 100 
ble of 300 strokes per hour, the cor- 
responding tool is designed for the same 
number of strokes—to produce an aver- 
age of 300 parts per hour. And to in- 
sure operation of equipment at maximum 
speed, additional manpower is assigned, 
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Chart showing distribution of stabilizer cost (labor, tooling, and overhead—less material) in 
dollars per |b. with prototype design and conventional aircraft tooling, with simplified design and 
conventional aircraft tooling, and with simplified design and automotive type fooling. 
be noted that latter tooling pays for itself in less than 200 craft. 


I# is to 





Simplified stabilizer seen here presents marked contrast to comparatively 
complicated conventional design shown at left. Simplified design com- 
ponents are: (1) Front spar, (2) rear spar, (3) inboard end rib, and 
(4) single-piece skin formed on camel-back draw die, with 1/4-in. stiffen- 
ing beads serving to replace conventional frame members. Skin is also 
shaped to form integral tip, thus obviating need for outboard end rib. 
Assembly is accomplished almost entirely by automatic riveting. 











Simplicity of structural details is typfied in this stabilizer inboard end rib—a single-piece stamping 
provided with a slot for passage of front spar, which is attached to rib via metal displaced trom slot. 
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Camel-back draw die for forming skins. This is temporary fool used 
until production unit is available, and is employed with steel mat (seen 
in background) which gives sharp impressions of the beads with hydraulic 
press utilizing rubber female. With mechanical press, steel female will 
obviate need for maf. 


























Simplified wing structure: (1) Front spar, (2) 45 deg. simple flanged 
lightening hole, (3) bearing plate tor attachment of front spar to cabin, 
(4) two-piece inboard end rib, (5) middle spar, (6) rear spar, (7) 
center rib, intercostal between spars, (8) wing float socket, (9) aileron 
bellcrank bracket, and (10) outboard end rib with wide flange for 
attachment of wing tip. Inset: Conventional prototype; wing panel 
with its great number of ribs, also stringers. 
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Wing brace strut is single sheet turned on itself and joined on automatic 
riveting machine along outwardly faced flanges at trailing edge. 
Extruded fittings at ends serve for attachment to hull and wing, 
respectively, 


‘Seabee wing float (top) is fully monocoque structure fabricated of two pressings automatically 
wiveted along juncture of outwardly turned flanges. Above: Conventional prototype float with 
tib members requiring hand riveting through access holes. 
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understood that installation of the new 
tooling is predicated on a frozen air- 
plane design—one that will be used for 
at least a year’s production without any 
major design changes being made. 
Whereas no definite figures are available 
regarding cost per lb. of airframe using 
conventional aircraft tooling on a 
comparable frozen run, it is approxi- 
mated that the manufacturing cost (tool- 
ing, labor, and overhead) would be many 
times higher than the manufacturing cost 
with automotive type tooling. 

In a study of the economies of utiliz- 
ing automotive type tooling for the sim- 
plified (ribless) structure, distribution of 
stabilizer tooling, labor, and overhead 
costs was estimated over production runs 
of from 100 to 5,000 planes, and it was 
determined that the new tooling pays for 
itself in less than 200 craft. 

Initial problem attendant with the 
choice of automotive type tooling was 
the selection of materials adaptable to 
fast production methods. After exten- ° 
sive investigation, 61SW was chosen for 
severely formed parts in which high 
strength was not important, and R-301W 
was selected for slight advantage in 
formability over other high stress mate- 
rial and partly to eliminate heat-treat 
operations in the manufacturing process. 
It is estimated that heat-treat per lb. of 
airframe adds 3c to 6¢ in direct labor 
cost. 

An important feature of the Seabee 
production plan is a closely controlled 
parts flow time—three days from raw 
material to finished product—to elim- 
inate stock rooms and attendant personal 
and paper work. 

Another major consideration lies in 
the procurement cost of items such as 
instruments, electrical switches, interior 
trim and hardware, and other equipment. 
In many instances it has been found that 
good, comparatively inexpensive, auto- 
motive type units can be used. 


Seabee Design Philosophy 


As a prelude to the structural analysis 
ot the Seabee, it is interesting to out- 
line, briefly, the considerations leading 
to, and the theory underlying, the sim- 
plified design. 

The prototype plane, which was eom- 
pleted in Nov. 1944, was built only to 
prove the general design. The craft was 
a three-place 175-hp. all-metal amphib- 
ian monoplane using good but conven- 
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tional strueture throughout, and was an 
outgrowth of an original design by P. H. 
Spencer, development engineer. 

Manufaeturing cost considerations— 
price would have had to be almost twice 
the present price (just under $4,000) 
based on simplified design—prompted 
Alfred Marehev, Republic’s president to 
direct an investigation to determine how 
airframe structures could be simplified 
to reduce manufacturing costs sharply. 
He believed that extensive simplification 
could be achieved, with consequent great 
reduetion in number of assembly com- 
ponents, while yet maintaining the high 
standards required in aircraft construc- 
tion. 

Alfred Z. Boyajian, structures project 
engineer at Republic, was assigned the 
task to redesign the Seabee airframe to 


meet reduced cost requirements. As a 


preliminary step, he reviewed: (1) The 
evolution of conventional design, to 
ascertain why this type of structure had 
been adopted; (2) production time 
studies, made available from wartime ex- 
perience, to establish what, in general, 
was causing manufacturing costs to be 
so high; and (3) stress analysis pro- 
cedures, to determine what conceptions 
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Wing float strut assembly: (1) Spacer tube 
for attachment bolts at float, (2) contour plate 
for float socket, (3) internal reinforcing chan- 
nel, and (4) contour plate for wing socket. 


existed which might be altered to justify 
a vastly simplified structure. 

It became apparent that: (1) Despite 
the progression from the wood and fab- 
ric-covered wing to the all-metal unit, 
the latter was still fundamentally similar, 





Structural simplicity is notable in this full slotted flap. Components 
are: (1) Single-piece beaded wrap-around skin joined at trailing edge, 

















(2) center nose rib for hinge and horn fitting, (3) spar, (4) /-in. 


plate stock hinge fitting, and (5) end rib. 
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With the Significant Belief— 


that a knowledge of the design phil 
osophy and production methods behind 
the Seabee project belongs to the 
aviation industry, the management of 
Republic, through Pres. Alfred Mar- 
chev, has made a notable contribution 
by welcoming investigation of its per- 
sonal plane development by represen- 
tatives of other aircraft manufacturers. 
And already a number of these men, 
as observers, have visited Republic's 
Seabee division. 











in basic pattern, to the former; (2) pro- 
duction complications arose because of 
the complex “egg box” structure—many 
internal interconnected members, in turn 
connected to the outside cover; and (3) 
the necessity for the retention of nu- 
merous rib components (as “irreplacea- 
ble” internal members of the convention- 
al metal wing) had not been elearly 
established. 

When engineer Boyajian’s simplified 
—comparatively ribless—struetural de- 
sign was first proposed on paper it was 
subjected to much discussion in large 
conferences of engineering personnel. 
The absence of conventional ribs in the 
design created much doubt as to strue- 
tural airworthiness—doubt voiced be- 
cause it was believed that in aceordance 
with customary methods of stress an- 
































Like flap, full slotted aileron seen here 
also has single wrap-around skin. Other 
details are: (1) End rib, (2) spar, (3) 
nose rib carrying hinge, and (4) nose rib ' 
carrying horn. Aileron is identical in 
cross-section to flap, hence forming tools 
for latter may be used for aileron skin, 
spar, and rib. 





Elevator structure's simple makeup fea- aes = alysis, the proposed simplified structure 
tures: (1) Inboard end rib, (2) spar, (3) — was considered to be probably deficient 
extruded hinge fitting, and (4) single- ——e— ‘N in strength requirements. It was. con- 
piece wrap-around skin joined at trailing ae ia sidered, generally, that other than a rib 
edge and having integral skin tip to elim- there was no structural member deemed 
inate end rib. 5 \\ capable of transferring airload shears in 
a chordwise direction to the bending- 
resistant spars. 

Boyajian’s theory was that if the 
cover of a stressed skin wing were sufli- 
ciently stiffened, thus creating a heavy 
torque box, it should be possible to 
transfer such airload shears with a 
minimum of internal structure. He ar- 
rived at this conclusion after reasoning 
that the conventional practice for a 
stressed skin wing, wherein ‘a section is 
isolated and analyzed as an independent 
structure, was not justified, sinee it was 
assumed that the other portions of the 
overall structure did not contribute any 
vital additional strength characteristics 
to the isolated section. 

True, an isolated ribless section would 
deflect under airload because of absence 
of shear rigidity, and would give a large 
torsional displacement with respect to 
the end ribs. But a torque box, for ex- 
ample, comprising the stressed skin 
leading edge would offer appreciable re- 
straint to such torsional displacement. 
Further, Boyajian believed that the lead- 
ing edge cell and the aft cells would 
serve, in some degree, as beams in bend- 
ing between end ribs, and that the sec- 
ondary spars would also act so. He also 
reasoned that individual beads on lead- 
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Fin and rudder assembly: (1) Fin bottom end 
rib, (2) wrap-around skin, (3) front spar, (4) 
center spar, (5) integra! skin tip, (6) rear 
spar, (7) rudder hinge fitting, (8) combination 
hinge and horn fitting, (9) spar, and (10) 
wrap-around skin joined at trailing edge. It is 
contemplated to build rudder of |. & r. clam- 
shell sections joined along external flanges ot 
both leading and trailing edges (around entire 
periphery), thus eliminating spar. 
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ing edge skin would serve partially as 
truss members pinned at the leading 
edge. 

In effect, Boyajian’s proposal was a 
new application of the theory of stress 
analysis—a radical departure from con- 
ventional practice—which had to be sub- 
stantiated by static test as the design 
proceeded, since the stress in the simpli- 
fied structure could not be adequately 
calculated. 

In the face of doubt and disagreement, 
but encouraged by Mr. Marchev, the sim- 
plified design took shape unit-by-unit, 
as hand-built specimens, for test pur- 
poses. 

As an initial step in the development 
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program, the conventional prototype 
stabilizer—a fair example of a costly 
all-metal structure consisting of spars, 
ribs, and stringers—was selected for ex- 
perimental simplification. Aim was to 
effect radical manufacturing cost reduc- 
tion without sacrificing strength-weight 
characteristics and serviceability. 


Stabilizer Design 


As evolved, the simplified stabilizer 
structure—approximately 6 ft. long, 
with average chord of 144 ft.—consists 
of front and rear spars and inboard 
end rib. All material is R-301W, re- 
quiring no heat treatment. 

Front spar—only internal member of 





the stabilizer structure—is an .025 chan- 
nel section with lightening holes having 
simple flanges for stiffness, and rear spar 
is an .091 channel section. Both spars 
have straightline taper and can be made 
on a mechanical press or on a bending 
brake. A flat bearing plate is attached 
at inboard end of each spar for connec- 
tion to the hull structure. 

Inboard end rib—.025 gage—has sim- 
ple flanged lightening holes. A slot in 
the rib allows the front spar to pass 
through without interrupting the rib 
member, and attachment of latter to 
spar is made via the metal portion dis- 
placed from the slot. It is to be noted 
that the skin forms the outboard connece- 
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At top is seen exploded relation of hull structure. Extreme simplicity 
of this design is evidenced by comparison with conventional hull struc- 
ture shown above. Hull components are: (1) Forebody bottom assem- 
bly, (2) T-shaped keel extrusion, (3) battery support, (4) hat-section 
stiffener, (5) landing gear brace channel, (6) keel splice gusset, (7) 
forebody side skin, (8) opening for landing gear hull shaft, (9) chine, 
(10) Z-section longeron, (11) watertight bulkhead,. (12) plastic sheet 
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support for fuel cell, (13) forward deck section, (14) middle deck 
section, (15) seat track supports, (16) aft deck section, (17) trans- 
verse angle for attachment of wing strut fitting, (18) fuel cell cutout, 
(19) cabin attachment angle, (20) first step, (21) afterbody bottom 
assembly, (22) atterbody upper section skins, (23) tail wheel auxiliary 
bulkhead, (24) tail wheel watertight bulkhead, (25) second step (struc- 
tural fillet), (26) stern skin, (27) transverse stiffeners, (28) longi- 
tudinal stiffener, (29) diagonal stiffener, (30) channel stiffener for fin 
cutout, (31) channel for attachment of stabilizer rear spars, and 
(32) rear closure bulkhead. 
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Cabin superstructure frame setup: (1) Right bow panel, (2) double 
front door post, (3) rear right door post, (4) rear side panel, (5) side 
window, (6) monopiece roof, (7) crown window, (8) crown bow frame, 
(9) left side door, (10) single front door post, (11) center bow frame, 
(12) left bow panel, and (13) lower bow door post. Fabrication sim- 


plicity is typified in cabin fixed superstructure, where side panel is 
blanked from a single piece and formed with stiffening beads and 
contour in one operation. Cabin rear primary structure attaches to rear 
side skins of superstructure and encloses baggage compartment decked 
by firewall. 


tion for the spars of the stabilizer unit. 

On the conventional stabilizer, skin 
was .020 24ST Alclad, whereas the sim- 
plified stabilizer—having the same out- 
line—has skin of .025 R-301W. External 
stiffening beads, serving to eliminate the 
internal framework of the conventional 
structure, are 4% in. deep by 4 in. on 
centers, and are not considered objec- 
tionable as speed-impeders. And it is 
also felt that the external beading lends 
a decorative touch to the plane surfaces. 
Actual test on the prototype plane, with 
and without beading (beads were simu- 
lated by wooden strips attached to wings 
and tail surfaces), showed a reduction of 
but 3 mph. at high speed—a loss offset 
by a reduction of 2 mph. in stalling 
speed. 

An example of the type of tooling 
utilized for fabricating the stabilizer 
skin—tooling which is typical for fab- 
ricating the beaded skins of the wing, 
other fixed surfaces, and movable sur- 
faces—is the forming die. This is a 
camel-back draw die which forms the 
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beads with necessary contour and depth. 
Draw flash is die-trimmed to give the 
skin its size and outline. Final opera- 
tion in a bending die forms the camel- 
back into the leading edge of the struc- 
ture by folding the skin back from the 
bulge. 

In assembly, front spar is attached to 
inboard end rib as a first operation. This 
unit is then placed within the skin en- 
velope whose sections have been pre- 
assembled on an automatic riveting ma- 
chine with a single row of rivets. Ac- 
cessibility from the open end at the rear 


of the envelope permits automatic rivet- 
ing of the latter to the front spar and 
end rib. Next, the rear spar is installed 
and automatically riveted to the skin to 
form the rear closure of the structure. 
And the tip is formed with an external 
flange, also automatically riveted. 

Thus, aside from attachment of stabi- 
lizer hinges (bolted) and other minor 
hand operations, the entire assembly is 
automatically joined—a fairly typical 
procedure for all the airfoil structures 
on the Seabee. This simple method of as- 
sembly is in marked contrast to the 
complicated, manual, slow and costly 
procedure involved in the fabrication of 
the conventional structure. 

Statice test of the simplified stabilizer 
showed about 10% higher strength over 
the conventional prototype unit, and it 
also disclosed very satisfactory rigidity. 
And most important—since it made pos- 
sible such fast and cost-saving produc- 
tion methods (replacement price of sta- 
bilizer panel complete assembly, includ- 
ing attachment parts, is expected to be 
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Section through cabin structure at rear win- 
dow and door (inside view, left side, look- 
ing forward). Rubber S-extrusion for retain- 
ing window is cemented to latter and to 
panel cufout margin, and serves as weather 
seal, vibration damper, and trim. Combina- 
tion ang!e-and-Z-section crown bow member 
attaches to side skin and door post gusset 
portion. 


under $35)—was the justification of a 
new approach in stress analysis. 

Following is a comparison of design 
and production factors of the simplified 
and conventional stabilizers : 


Conven- Simpli- 


tional fied 
Chi ae 42 9 
Man-Hours ..... 14.2 $.7 
BEBUOIS: «oc0bsiaereans 521 160 
Weight (lb.) .... 13 13 


Now that the application of this sim- 
plified design had proved satisfactory for 
the stabilizer, it was decided to test the 
construction principles on a much larger 
unit—the wing panel. 


Wing Structure 


Conventional prototype wing was a 
good, typical airfoil structure of 24ST 
—a tapered, full cantilever unit consist- 
ing of ribs, spars, and stringers. Here, 
again, there were so many interlocking 
components, all largely inaccessible to 
automatic machinery, that in the main it 
had to be assembled almost entirely by 
hand; hence, it was very costly. Manu- 
facturing of the many detail components 
was comparatively simple, representing 
only about 5% of total wing fabrication 
time; the other 95% was almost all as- 
sembly time. 

The simplified wing is a rectangular- 
planform constant-thickness structure, 
externally braced by a single strut. Rea- 
sons underlying the change from tapered 
to rectangular-planform were as fol- 
lows : 

(1) Skin becomes a rectangular sheet, 
and in bending it to the form of the 
wing, material losses ordinarily ocea- 
sioned with a tapered wing are avoided. 

(2) A single forming tool can be used 
for all skin sections on both 1. & r. wing 
panels, whereas on a tapered wing, each 
skin sectiop requires a separate forming 
tool, and a different set of tools is re- 
quired for the opposite wing. 

(3) A single tool can be used for fab- 
ricating spars in |. & r. panels. 

(4) Exact width strip-stock can be 
used for the spars, since the flat pattern 


View of cabin through right side door re- 
vealing roomy inferior. Seat back cushions 
are detachable for use as life preservers. 
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View from outside of cabin side panel window showing simple plastic ventilator installation in 
closed position: (1) Window, (2) ventilator, (3) ventilator handle, (4) rubber gasket, (5) cutout 


in window, and (6) cutout in ventilator. 


of the unit is rectangular. This avoids 
material losses and additional operations 
required for the tapered spar. 

(5) Rectangular-planform wing per- 
mits flaps and ailerons, and their hinges 
and brackets, to be interchangeable 
1. & r., thus eliminating the need for sep- 
arate tools and material losses attendant 
with the tapered design. 

All of these considerations are ex- 
tremely important in a simplified struc- 
ture. In contrast, small differences be- 
tween two assemblies of a conventional 
design (such as non-interchangeability 


of 1. & r. skin sections) were not of much 
consequence, since this condition required 
only a new set of parts and tools—rep- 
resenting but a negligible portion of 
total manufacturing costs which were, 
largely, consumed in assembly handwork. 
However, in the simplified design—in 
which handwork has been greatly elim- 
inated—small differences which require 
additional tools and prevent the use of 
components interchangeably, add con- 
siderably to the cost of the structure. 
Simplified wing framework consists 
of 3 ribs and 3 spars. Ribs are approxi- 

















Details of cabin clear-view panel installation: (1) Clear-view panel, (2) plastic frame, (3) lock 


knob, (4) pull handle, and (5) plastic hinge pin. 
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mately 814 ft. on centers and spars are 
approximately 15 in. on centers. In- 
board rib is a 2-piece member—nose rib 
and after-portion. Center rib is made 
up of 3 pieces intercostal between spars. 
Outboard rib is a single member provid- 
ing for the attachment of wing tip by 
incorporating a wide flange. 

Front spar, supplying about 90% of 
wing bending strength, is an .064 chan- 
nel constant throughout the span and 
having straight flanges turned on a bend- 
ing brake. Extruded angles of 14ST are 
nested in top and bottom flanges and ex- 
tend from inboard end approximately 
three-quarters of the span towards the 
tip. A simple forging is used on the 





SRE Co Tee 


FUNDAMENTAL DESIGN DATA 
GENERAL 


NMR ae aid chaexus ors less a leseanean tee ened ce cree RC-3 
EEE sie ere 6 oc sieves a ore Amphibian monoplane 
Seating ..... ere Peer err 4-place 
MSOTIBCPEIOTION ico 6:0 6) 0.6.6 5:0.6,80;0:0.0 020i All-Metal 
Flight instruments. Basic CAA and ball bank 
Radio (two-way)......... Tower and range 
Propeller....Ground adjustable (Reversible 


pitch propeller optional) 


POWER PLANT 


Make and model....Franklin 6AP- 215-B8F 





TARY ONG OUD ss o's oils-e w+ cies lecniore 215 at 2,500 
Fuel used at cruise........ 13.5 gal. per hr. 
PERFORMANCE 
MERTEN: HTD ooo. 6 6: 6:.ciiw eve) erese.e' e600 120 mph 
Cruising at 75% power........... 103 mph. 
SGMIGIEIEE EDGOG <6 600s. 0:0: 0-0/6) «: 0010 eevee A — 
Climb, TIRE WMINUE 6 o.c6.0.0.6 sce eee 
Range at cruising........ 560 mi. ioe fom. 
Full load condition: 
EE, ONIN o's 6; 0.6 sce 0: 9 0 oo) WR eceoLe 800 ft. 
TPRMBOR, WELCRs 6 6.c66s sees sc cee 1,000 ft. 
Takeom time, Water... occ ccececevs 25 sec. 
ANGIE TUN, TANG. oi. cseicsonsces 400 ft. 
PANGING TUM, WALE? oo.6 662 bcs csre os 700 ft. 
WEIGHT p 
eee preter aveveieleie dHeiewiace dese acwaes 3,000 Ib 
NIRS 3: 4:cieionei wie aievel visio vere: hares «1,900 } 
Userul IEE os iar ors'eisivcle were eis op wees 1,050 Ib 
LOADING SELECTIONS 
2 — (pilot & passenger)........ 340 Ib. 
75 gal. ed 6.6 fir. at Cruise)... 450 Ib. 
3 gal. gs cacnkens Mise aie cietiororeiate «ogee De 
SPER ERUREN EN uv ore loco:15 och oi ecatbiacarevater os eter brain 240 Ib. 
MONE Seca x cinledieteleedcrtieuwe 1,050. Ib 
3 people (pilot & passenger)........ 510 Ib. 
71 gal. Tuel (6.3 hr. at cruise)...<.. 426 Ib. 
MU MRRNS ECON a 10 ooo: a1'0! Gi 0: 6-60b a verores uote. 061606 o» 20 Ib, 
UIE) ARRAS Comp Cetr Crroscnoce nc 94 Ib. 
PALIURRY.® Foire eseraerecalelavereraini ost eosteherere 1,050 Ib. 
2 pooste. (pilot ‘ 3 passengers)...... 680 Ib. 
45 gal. fuel (3.3 hr. at cruise)....... 270 Ib. 
ee | re eee wee is 
Po eS Ore rr rem eenr ne 80 Ib. 
COWL Aeieiereé:eisx0.0.8 areas Men wawe 1,050 Ib 
DIMENSIONS 
UMM IEL. oo eres ce sees weneees ec 37 ft. 8 3 
LGAEtN, THOR. 2 <s.0.0000% NPR re ee: 
ROI, UIE. 5 cece cccvevcsvace cs > tt. 7 = 
Wheel span, main gear............06: 8 ft. 
Cabin width, interior............. .- 46 in. 
Cabin height, interior............ - + 60, in. 
Cabin length, interior. ....6.scceece. 110 in. 
Baggage compartment........... 20 cu. ft 
IDUBEL, (IOGECU GS Osc hs eb ie seeees He eus 18 in. 


COMPARATIVE DATA 
Conventional vs. Simplified 
Conventional Simplified 


Prototype Design 

PASBCNEZOYB: 6 ss,0000 3 4 
Wing area (sq. ft).. 171 196 
Gross weight (lb.). 2,900 3,000 
Weight empty Ub.) . 2,130 1,950 
Airframe weight (ib. ) 1,260 1,140 
Airframe parts ..... 1,800 450 
Airframe fabrication 

time oo 2,500 200 
Airframe tool cos 7” 

at 5,000/yr. . .$1,750,000 $350,000 
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Part-section through side door: (1) Door skin, 
(2) rubber S-extrusion window retainer, (3) 
window, (4) pull-to handle, (5) sheet metal 
screw, (6) sheet metal nut, and (7) interior 


trim. 





inboard end of the spar to make attach- 
ment to the cabin structure. Attachment 
for brace strut is accomplished with an- 
other forging at the center rib. 


Middle spar—essentially a false spar: 


—is an .032 channel member fabricated 
in a manner similar to the front spar, 
but has no angle attachments. 

Rear spar is a simple .051 channel 
member having a forging at the inboard 
end for attachment to the cabin struc- 
ture. 

Between front and middle spars, at 
about one-quarter the distance from the 
middle to the tip, is the wing float sup- 
porting structure consisting of two 
pressings forming a socket for the float 
strut. 

All spars are of R-301W material. 
Lightening holes have simple 45 deg. 
flanges formed without subsequent heat 
treating. Because of severe forming, ribs 
are fabricated of 24SO, and are subse- 
quently heat treated. Rib lightening 
holes have deep drawn flanges. 

Wing skin, with beading similar to 
that on the stabilizer, is R-301W—.032 
on inboard half and .025 on outboard 
half. Skin sections are pressed on a 
camel-back draw die, similar to the 
method used for the stabilizer skin. 

In assembly of the wing, skin sections 
are first spliced on an automatic rivet- 
ing machine to form a large envelope. 
Spars are installed progressively, be- 
ginning with the front spar, and rivet- 
ing is done on an automatic riveter af- 
forded access to interior of envelope 
from rear opening. Rivets are driven 
through both upper and lower skins and 
through spar flanges at same time, in 
about 8 min. Wing tip is quickly in- 
stalled on outboard rib with sheet metal 
screws and self-loeking sheet metal nuts. 


General aspect of instrument panel. Mani- 
fold pressure gage (not standard equip- 
ment) is used in connection with confrol- 
lable pitch propeller installation (optional). 
In addition to units designated on panel, 
other devices installed are pulls for parking 
brake, carburetor mixture, and carburetor 
heat, signal lights for landing gear position, 
and microphone. 
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External wing brace strut is a single 
piece of .091 R-301W turned on itself 
to provide a streamlined section joined 
at the trailing edge, on an automatic 
riveter, along outwardly turned flanges. 
Extruded fittings on each end of the 
brace strut carry one bolt for attachment 
to wing and hull, respectively. 

Wing floats are R-301W .051 skins 
formed in a novel manner. Each float 


is of fully monocoque construction con- 
sisting of 1. & r. pressings (clamshells) 
joined at the plane of symmetry along 
outwardly turned flanges adaptable for 
external automatic riveting. The strut 
connecting the float to the wing slips into 
a neck section provided in the pressings. 
Complete float assembly consists of but 
five parts—two skin sections, two bear- 
ing plates for strut bolts, and a drain 
plug—and can be fabricated in 15 min. 
This is in sharp contrast to conventional 
wing floats with numerous bulkheads 
which are fastened to the skin by reach- 
ing through access holes and driving each 
rivet by hand. 

In this simplified wing design, notable 
lightness is achieved. Complete with 
flaps, ailerons, brace struts, and miscel- 
laneous fittings, it weighs but 1.45 lb. 
per sq. ft.—unusual, considering that 
the average wing loading is 16 lb. per 
sq. ft. 

Basic makeup comparisons of conven- 
tional and simplified wing structures are 
listed below: 


Conven- Sim- 

tional plified 
PN ininteaes 114 30 
Man-Hours .... 280 10 
Ss ccacnwas 2,627 882 
Weight (Ib.) .... 150 110 


In static test, the wing sustained a 
load of 115%, and in torsional rigidity 
was four times greater than CAA re- 
quirements. Another unusual character- 
istie of the wing structure was that no 
skin ripples or buckles appeared up to 
100% of design load—a condition rarely 
achieved in a conventional metal wing 
structure. 

These very satisfactory results ob- 
tained with the large wing structure jus- 
tified the application of this theory of 
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simplified and _ cost-lowering design. 

And as a result of the attendant pro- 
duction advantages, cost of replacement 
for a wing panel complete assembly, 
including attachment mechanism, is ex- 
pected to be under $250. 


Movable Surfaces 


Except for size and shape, the full- 
slotted flaps, ailerons, elevators, and rud- 
der are fundamentally identical in con- 
struction. Each consists of a single 
beaded skin folded upon itself and joined 
at the trailing edge, and each has a single 
stamped channel spar member near the 
leading edge. 

Flaps and ailerons have round-nose 
end ribs with outwardly turned flanges 
to afford easy access for automatic rivet- 
ing. 

Elevator has only one rib—inboard 
end—bolted to the operating torque tube 
extending between |. & r. units. No out- 
board end rib is employed because the tip 
is formed from the skin as a continua- 
tion of the trailing edge. The latter is 
eut out for a flat stock trim tab at the 
inboard end, the tab being attached by 
piano hinge. 





Upper and lower tips on rudder are 
fabricated similar to elevator tip, hence 
obviating need for end ribs. 

On the flap there are three ¥-in. flat 
stock hinge fittings. Two are mounted 
on the end ribs, and the third fitting, 
which includes an operating horn, is 
mounted on a center nose rib. 

On the aileron there are two 1%-in. 
flat stock hinge fittings and a separate 
horn, which are attached to intermediate 
nose ribs. 

On the rudder and elevator, the spar 
supports T-shaped extruded hinge fit- 
tings. 

Since the cross-section of the aileron 





Tail gear installation: (1) Wheel, (2) fork, (3) yoke lower arm, (4) yoke upper arm, (5) lock pin, 
(6) piston, (7) hollow retracting shaft, (8) bearing, (9) second step bulkhead, (10) rubber shock 
absorber secured fo shaft interior and piston exterior, (11) retracting cable (wound around 
shaft), (12) shockcord, (13) spring, (14) down lock pin, (15) bearing, (16) forward bulkhead 
support, and (17) spring loaded rubber water seal. During landing, application of ground load 
to wheel (1) causes leftward displacement of piston (6) and rubber (10) then acts in shear to 
absorb force imposed. In retraction, cable (11) rotates shaft (7) to nest wheel alongside stern. 
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is identical to that of the flap, it is pos- ‘ 
sible to use the flap-forming tools to fab- 
rieate the aileron skin, spar, and ribs. 

Flap, aileron, elevator, and horizontal 
stabilizer units are interchangeable with 
respective opposite-hand installations, 
Approximate dimensions are: Flap, 9% 
ft. long by 16 in. by 4 in. deep at spar; 
aileron, 7 ft. long by 16 in. by 4 in. at 
the spar; elevator (tapered in plan- 
form), 6 ft. long by 20 in. at max. chord, 
tapering to 10 in. at tip, by 3 in. average 
depth at spar; and rudder (double ta- 
pered in planform) 8% ft. long by 18 
in. at max. chord by 4 in. average thick- 
ness at spar. 

Replacement prices for the various 
complete assemblies, including attach- 
ment mechanisms, are expected to he 
under these figures: Flap, $35; aileron, 
$50; elevator, $25; and rudder, $25. 

Control system is conventional cable 
installation. Cockpit control is standard 
wheel arrangement with provision for 
utilizing removable duplicate wheel for 
co-pilot, who has rudder pedals but no 
brake pedals. 


Hull Structure 


The hull, designed so as to permit a 
major portion of riveting to be done on 
automatic machinery, consists of three 
separate assemblies—forebody,  after- 
hody, and stern. Assembled, it has six 
watertight compartments—3 in the fore- 
body, 2 in the afterbody, the stern being 
the last compartment. 

Forebody is comprised of four sub- 
assembly units—deck (cabin floor), two 
sides, and bottom. Deck is made in three 
sections—forward, middle, and aft. For- 
ward section is a single .051 24SO press- 
ing, subsequently heat treated, and rein- 
forced with 3 hat-seetions (2 transverse, 
1 longitudinal) supporting cockpit flight 
controls. Edge of this section bas an 
upwardly turned flange for assembly to 
the sides by riveting. 

Deck middle section is .025 R-301W 
stiffened by four longitudinal hat-see- 
tions supporting the front seats and 
landing gear brace channels. Margins 
of middle section are also upwardly 
flanged for attachment to sides and to 
front deck section. Attachment to rear 
deck is by a lap joint. Between the mid- 
dle section and the sides is a %%-in. 
R-301W Z-section longeron which be- 
comes a simple angle where it overlaps 
(for about 10 in.) the front and aft see- 
tions of the deck. 

Deck aft section is a single .051 2480 


- beaded pressing, subsequently heat treat- 


ed, and having upwardly turned flanges 
on the sides. At the rear, the aft section 
of the deck overlaps the forward skin 
of the afterbody and also the step bulk- 
head. A cutout is provided in the aft 
deck section for access to the fuel cell 
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(located between“ middle and aft bulk- 
heads). 

First two watertight bulkheads—.040 
24SO beaded pressings, heat treated— 
are sandwiched between the flange junc- 
tions of the deck skins. 

Sides of forebody are .064 R-301W 
made up in three sections flanged out- 
wardly at the chine, where it joins the 
bottom subassembly flange. 

At the bow, forward of the front bulk- 
head, the bottom consists of 1. & r. .072 
61SW skins (made in a draw die). 
From the forward bulkhead to the step, 
the .051 R-301W skin (made on a bend- 
ing brake) is reinforced by 7-hat section 
transverse stiffeners having greatest 
depth of about 4 in. at the keel. On the 
underside of the chine is an external 
reinforcing angle extending from the 
forward bulkhead to the step. 

The keel—a T-shaped 14ST extrusion 
provided with drain plugs for each wa- 
tertight compartment—runs aft of the 
first step for splicing to the keel of the 
afterbody. 

Various simple structures within the 
forebody serve to support the battery, 
hydraulic pump, and landing gear 
mechanism, and also provide anchorage 
for safety belts. 

Afterbody—hull section between steps 
—is comprised of an upper section and 
the bottom as subassembly units. Upper 
section is fabricated from three pieces of 
051 R-301W, each developable from a 
flat pattern, joined by simple lap joints. 
Rivets through the lap joint bc “ween first 
and second skins pick up tin flange of 
the forward watertight beaded bulkhead. 

Afterbody bottom is a single sheet of 
051 R-301W (formed on a_ bending 
brake) reinforced by four hat-sections, 
as in the forebody. 

An indication of the sturdiness of the 
hull bottom structure is that after more 
than 600 water landings, no dishing or 
skin ripples were observed. 

The bulkhead at the second step sup- 
ports the tailwheel and is formed as an 
040 24SO beaded pressing, subsequently 
heat treated. At the lower portion of 
the bulkhead is a bearing plate rein- 
forcement for attachment of the tail- 
Wheel. Flanges of the bulkhead face 
forward and are sufficiently wide to pro- 
vide a foundation for a butt joint be- 
tween afterbody rear skin and stern 
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Seabee main landing gear strut. New produc- 
tion version of this unit has simple elbow fit- 
ting for attachment to hull shaft. 


skin. The splice is further reinforced 
at the bottom by an .051 R-301W strue- 
tural fairing. 

The stern consists of two subassem- 
blies—]. & r. halves—comprising a elam- 
shell skin structure of .040 R-301W with 
a cutout at the rear top portion beneath 
the fin. Each half of the clamshell has 
2 single longitudinal and single diagonal 
Z-section stiffener, two vertical angle 
stiffeners for the stabilizer support, and 
a channel section for stiffening the edge 
of the cutout and to absorb drag loads 
from the stabilizer. All of these members 
are attached to the skin by automatie 
riveting. The clamshells are assembled 
with a riveted lap joint at the forward 
top and on all of the bottom, and at the 
rear they are attached to the rib-shaped 
closure bulkhead. 

A transverse angle across the top of 
the eutout serves as a fitting for attach- 
ment of front spars of stabilizers and 
fin. Approximately 15 in. back of this 
angle member is a deep channel for at- 
tachment of rear spars of the stabilizers. 
Fin rear spar attaches to the closure 
bulkhead at rear of stern. 

A series of tubes, one leading from 
each watertight compartment in the hull, 
are grouped in the cockpit, under the 
rear seat, for attachment to a bilge 
pump, and numerous handholes are pro- 
vided for inspection and servicing. 








Comparison of key factors in the con- 
struction of the conventional and simpli- 
fied hulls is given below: 


Conven- Sim- 

tional plified 
| Eee 362 63 
Man-Hours ..... 590 20 
a 6,500 2,400 
Weight (lb.) .... 318 298 


Cabin Details 


Cabin lines have been established by 
eanalytic geometry. Mathematical fair- 
ing not only greatly reduced tedious loft- 
ing time, but made possible the rapid 
and precise manufacture and inspection 
of jigs, tools, and dies. 

Cabin consists essentially of two main 
sections: (1) Rear primary structure, 
tying the wing and engine installation to 
the hull; and (2) forward section super- - 
structure, enclosing the cabin proper. 

Rear primary structure forward bulk- 
head—eonsisting of two beaded pressed 
sections, .040 upper and .025 lower, with 
a center cutout for access to the baggage 
eompartment—supports the wing front 
spars and is reinforced by .064 hat-see- 
tion uprights at each side. Lower end of 
each upright is riveted to an external 
fitting which connects the wing brace 
strut to the hull. Upper ends of the up- 
rights eonnect to an inverted hat-section 
extrusion which serves as a crosstie be- 
tween front spars of the wing panels 
and also supports the front end of the 
engine mount. Similarly, over the main 
step bulkhead there are two other up- 
right hat-seetions which attach to another 
inverted transverse hat-section connect- 
ing the rear spars of the wing panels 
and also supporting the rear end of the 
engine mount. Top of rear primary see- 
tion is an aluminum-coated .019 low 
earbon steel firewall. 

Side skin of the rear primary struec- 
ture—.040 R-301W stiffened by second- 
ary vertical channels—is comprised of 
two sections connected along the mating 
flanges at the trailing end of the cabin 
structure. 

Forward superstructure—cabin en- 
closure—ineludes an .091 61SW crown 
bow member, five door frame uprights, 
and .040 61SW skins. 

Crown bow member is a rolled com- 
bination angle-and-Z-section unit. Door 
frame uprights are identical to crown 
bow frame but for attachment to latter 
have gusset portion at the top. Nesting 
of crown bow and door frame provides 
effective surfaces for door sealing. The 
two side doors and the bow doors are 
.032 61SW large single-piece pressings 
spotwelded to an .025 outer skin. 

Cabin skin picks up the rivets joining 
the deck to the hull sides, and is also 
joined to the crown bow and door frames 
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largely by automatic riveting process. 

Crown skin is an .040 beaded pressing 
attached to the crown bow member with 
the same rivets which fasten the side 
skins. 

Interior trim and upholstery is of 
Koroseal—waterproof, flameproof, ver- 
min- and mildew-proof — economically 
utilized in various weights according to 
degree of service anticipated. Sponge 
rubber windcord, having a prefabricated 


edge to simplify attachment, is used for 
weatherstripping, color-matches the in- 
terior, and eliminates necessity of stitch- 
ing on a separate fabric covering for 
trimming. 

Cabin soundproofing is accomplished 
by using Fiberglas or similar material. 

Retention of each the seven large 
double-curvature Lucite (Heath) cabin 
windows is accomplished with a uniquely 
simple Goodrich rubber S-extrusion, one 








Engine installation with top cowl in open position. All cowling (top, rear side, and forward 
side) is removable to afford overall access to power plant. Contemplated is removal of air 
baffling (seen at top of engine, to right of oil cooler) and its incorporation as integral part of 
top cowl, thus exposing entire upper part of engine when cowl is lifted. 
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loop being cemented to the pane and 
the other loop cemented to the edge of 
the cabin cutout margin. In addition to 
serving as a glass retainer, the extru- 
sion functions as a weather seal, a vi- 
bration damper, and a decorative trim. 

As far as possible, standard automo- 
tive type hardware—Cowles door han- 
dles, locks (with slight redesign), pull- 
to handles, and dome light—are used, 
with careful selection in regard to 
weight, strength, and cost, which fac- 
tors also dictated the use of Tinnerman 
sheet metal screws and nuts. 

The back of each Reynolds seat is 
quickly detachable to serve as a life 
preserver. Front seat tracks and ad- 
justment mechanism are American Forg- 
ing & Socket standard automotive types. 


Instrument Panel 


Instrument panel is located on left 
side of cockpit in front of pilot. A 
package unit in the lower right corner 
contains Electric Auto-Lite automotive- 
type engine instruments—oil tempera- 
ture gage, oil pressure gage, fuel quan- 
tity gage, fuel pressure gage, tachometer, 
and ammeter. By removing four nuts 
which hold four clamps in the rear of 
the package, the latter may be removed 
into the cockpit. 

Two-way Hallicrafters radio is adja- 
cent to left of engine panel package; 
and by removal of four screws on under- 
side of support shelf forward of panel, 
and disconnection of power supply, an- 
tenna, and phone plugs, the radio may 
also be drawn into the cockpit. Micro- 
phone is spring-clipped on the instru- 
ment panel and the cord passes through 
the panel, drawn in from behind by 
spring tension. Optional radio, with 
broadcast band and loop antenna provi- 
sions, fits the standard installation brack- 
ets without any alteration. 

Flight panel package contains an air- 
speed indicator, magnetic compass, alti- 
meter, and ball-bank indicator. The 
package is drawn into the cockpit by re- 
moval of false front by prying, then 
removing eight screws on the face of the 
panel. Optional flight panel is equipped 
with sensitive altimeter, bank and turn 
indicator, clock with sweep-second hand, 
and the standard-equipment airspeed in- 
dicator and magnetic compass. 

The instrument panel also carries the 
following control switches: Cole-Hersee 
master switch, and Douglas or Cole-Her- 
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see domelight, instrument light, anchor 
light, and running light switches. The 
Pollak or Bendix ignition switch is de- 
signed to control the starter by press- 
ing the key in “Both” position. Key 
for ignition switch also operates cabin 
door locks. 

Other panel controls are pulls for 
parking brake, carburetor heat, carbu- 
retor mixture, and throttle. Signal lights 
for landing gear position are also in- 
stalled. 

Right half of cockpit panel is omitted 
to provide free passage to the bow door. 

Production installation time for all 
electric wiring on.the craft is approxi- 
mately 11 min. Wires are furnished in 
prefabricated terminaled lengths. Spring 
terminal sockets on switches are used 
to afford push-pull connections, and 
knife disconnects are used where wing 
and tail wires join the cockpit con- 
nections. 


Landing Gear 


Main landing gear utilizes Electrol 
air-oil struts designed to have a rela- 
tively low static air pressure to facilitate 
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Simple and sturdy mount for Seabee’s 215-hp. Franklin engine: (1) 
Position of rubber shock mount aft rear (propeller end) of engine, (2) 
welded fitting, (3) supporting tube, (4) supporting hat-section, (5) 








servicing. Each strut is fully canti- 
levered from the hull side and through 
a bolted elbow connects with a shaft 
extending through the hull to the op- 
posite gear. Hull shaft is in two sec- 
tions joined at the hull centerline by a 
welded sleeve. Channel members at each 
end of the sleeve provide support by 
extending to the frame at the hull 
bottom. 

Strut torque arms (scissors) are util- 
ized as step means to the cabin, and 
top torque arm is designed to receive 
a towing hook. 

Retraction and lowering of the main 
landing gear (equipped with Goodrich 
wheels and brakes) is accomplished by 
hydraulic power from an Electrol hand 
pump located between cabin front seats. 
Reservoir, thermal expansion valve, and 
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position of forward rubber shock mount (on crankcase), and (6) for- 
ward attachment point to firewall and wing crosstie. Mount components 
are interchangeable for use on either side of engine. 








selector valve (flaps are also operated 
hydraulically) are integral with the 
hand pump. A bellerank on the center 
sleeve connecting the two sections of 
the hull shaft attaches to the upper arm 
of a two-arm toggle linkage; lower arm 
of linkage is attached to a pivot fit- 
ting on the hull structure and above this 
pivot point is also connected the piston 
of the hydraulic cylinder. Latter is in 
turn pivoted on a horn attached to the 
center sleeve. Extension of the piston 
breaks the toggle linkage from a past- 
dead-center positive-lock position and 
rotates the hull shaft to retract the gear. 
At full-up position of the gear, the link- 
age again comes together just past dead 
center to form a positive lock through 
contact of positioning stops at the break 
point. 

Tail wheel is full swiveling and is 
locked in the fore-and-aft position by 
a spring-loaded pin with cable connec- 
tion to cockpit. The wheel is mechan- 
ically raised via a cable connection to 
the main gear hull shaft. Cable action 
pulls a lock-pin and then rotates a hori- 
zontal shaft on which is pivoted the 
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lower arm of a two-arm yoke on the 
vertical tail wheel strut. The shaft ro- 
tates approximately 132 deg. to place 
the wheel alongside the boom. 

In addition to its function to retract 
the tail wheel, the horizontal shaft is 
ingeniously designed to serve as a shock 
absorber for tail wheel ground loads. 
It is hollow and surrounds a piston at- 
tached to the upper arm of the two-arm 
tail wheel yoke. In the space between 
the piston circumference and the inte- 
rior circumference of the horizontal 
shaft is a layer of rubber secured to the 
piston and shaft interior surface. Upon 
application of ground load to the tail 
wheel, the piston is displaced inwardly 
and the surrounding rubber acts in shear 
to absorb the forces imposed. 

Alteration of the tail wheel design is 
contemplated, to render the unit steer- 
able as well as swivable. 


Engine Installation 

Power plant is a 6-cyl., aireooled, wet 
sump Franklin engine, mounted as a 
pusher, located above and aft of cabin, 
directly over the firewall decking the 
baggage compartment. Mounting is es- 
sentially a three-point support. Propel- 
ler end of power plant is carried by two 
converging steel tubes with slotted ends 
welded to heavy attachment plates for 
bolting to an engine pedestal carrying 
a rubber shock mount. Attachment 


plates at bases of supporting tubes are 
bolted to .049 pressed steel hat-sections, 
in turn bolted to the firewall. Each of 
these hat-sections runs forward and up 
in a longitudinal plane parallel to the 
engine thrust line and is picked up by 


filler neck and fuel level gage. 
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a bolt in another shock mount pedestal 
on the crankease. From this pedestal 
another hat-section on each side runs 
forward and down and is bolted to the 
firewall. Components of the mount are 
interchangeable for use on either side of 
engine. 

Ground adjustable Aeromaster propel- 
ler (standard equipment) has laminated 
maple blades chemically sealed in the 
ferrule. Blade covering is black Aero- 
loid plastic sheeting, and Monel metal 
sheathing over the plastic protects the 
leading edge. Optional Hartzell revers- 
ible pitch propeller is piteh-changed by 
engine oil pressure with manual opera- 
tion of valve control in cockpit. 

Power plant accessories include Elec- 
tric Auto-Lite starter, generator, regula- 
tor, and distributor. 


Cowling 


To eliminate fillets and compound 
curvature of the rear lower cowling, 
it has been constructed in two sections 
as simple wrapped sheets. Each section 
is straight at the sides and meets the 
wing at 90 deg. Rear of each section 
wraps around to meet the other section 





Fuel cell—rubber impregnated bladder type unit—has cutout for attachment of plate carrying 


at the centerline of the craft, and at- 
tachment to cabin sides is by quick- 
fasteners. Forward lower cowling on 
each side is a straight section, also at- 
tached by quick-fasteners. . 

Top cowling, from propeller end for- 
ward to engine fan housing, is a single 
wrap-around sheet pivoted at forward 
end similar to an automobile hood and 
is held in the open position by a brace 
rod on each side. In closed position, top 
cowling is fastened with quick-latches 
to lower cowling. Forward of the top 
cowling is another top section fixed in 
place. 

With top cowling up, and with rear 
side cowling removed, entire engine ac- 
cessory section is accessible for serviec- 
ing. Then, by detaching the top cowl- 
ing by removal of a few bolts and then 
unfastening forward side cowling, the 
entire engine installation is accessible. 

Fuel cell is a Goodrich bladder type 
bag, made of rubber-impregnated fab- 
rie, located inside the hull just forward 
of the main step and between two water- 
tight bulkheads. The unit rests on a 
plastic sheet over the hull bottom stif- 
feners, and is fastened to the deck struc- 
ture by snap fasteners which have suffi- 
cient play to facilitate adjustment in 
securing the bag to the male fastener 
components on the structure. 

Top of the bag is provided with an 
opening approximately 54% by 12 in. 
over which a metal cover plate carry- 
ing the filler neck and fuel level gage 
is installed by bolting to the bag. and 
also to the deck skin, which has a corre- 
sponding cutout for removal of the fuel 
cell. A drain at the bottom of the cell 
connects to a pipe which runs behind the 
main step where it is fitted with a drain 


plug. 
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V-2's Power Plant 
Provides Key to Future Rocketry 


through the upper atmosphere and 
beyond has been lack of a rocket 
power plant of sufficient power, econ- 
omy, and reliability. While the pro- 
pulsive unit of the German V-2 was far 
from the optimum in the latter two re- 
spects, its power and excellent prospects 
have proved of particular interest. 
The engine burns a combination of 
ethyl-aleohol and liquid oxygen. Pro- 


Pirera BARRIER to successful flight 


pellants are forced into the combustion’ 


chamber by turbine-driven pumps pow- 
ered by superheated steam resulting from 
rapid decomposition of hydrogen perox- 
ide under catalytic action. 

V-2’s total length is 45.8 ft., with 20.2 
ft. oceupied by two tandem-positioned 
aluminum alloy tanks. Of cylindrical 
section and with domed ends, each has 
sbout 154 cu. ft. volume. The upper tank, 
containing the alcohol, tapers slightly 
toward the nose of the rocket to conform 
to its contour. With fittings, this tank 
weighs 255 lb. and, for the average V-2 
flight range of 155 mi., was filled with 
8,400 lb. of 75% ethyl-aleohol solution 
in water. 

Lower tank with fittings weighs 375 lb. 
and contains a normal supply of 10,620 
lb. of liquid oxygen. Both tanks are in- 
sulated from the V-2’s outer steel shell 
by heavy layers of glass wool. The wool 
also was to aid in rapid establishment 
of thermal equilibrium between the tank 
and liquid oxygen during filling. 

Flow control valves are situated in the 
main 6-in. dia. outlets of each tank. Be- 
tween valves and pumps are 6-in. dia. 
brass bellows connections to allow for 
differential expansions between the vari- 
ous components. Large inspection plates 
are installed in the upper dome of each 
tank, while filler openings, are provided 
at the bottom. 

The alcohol solution is conducted to its 
pump by means of a double-walled 
glass-wool insulated tube which passes 
through the length of the oxygen tank. 
Both tanks are supported between two 
circular steel frames of angular section, 
one at each end of the tank bay. 

_ Prior to filling, the tanks are sub- 
jected to a leakage test pressure of 26.5 
psi. During the burning period a pres- 
sure of about 20 psi. absolute is main- 
tained within each tank, partially to pre- 
vent collapse as the propellants are ex- 
hausted and also to aid the turbine in 
pumping the fluids to the engine. During 
initial stages of burning, an aperture 
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By ROY HEALY, American Rocket Society 


The path has been opened to a new era in flight by development of an 


engine capable of propelling craft 
hitherto unattainable altitudes. 
indicated if vigorous rocket research 


at tremendous speeds and to 


And far-reaching developments are 


is pursued. 
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Schematic diagram of V-2's power plant plots sequence flow of fluids. 





Fuel ratio amounts te 153 


Ib./sec. of oxygen to 123 |b. of alcohol-water solution. (Sketch by author.) 
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in the rocket’s nose supplies air ram 
pressure on the alcohol; then as lower 
air density is encountered in ascension, 
this line shuts off and pressure is sup- 
plied from nitrogen cylinders in the in- 
strument compartment. Pressure on the 
oxygen tank is maintained by vaporizing 
a small quantity of the liquid oxygen, 
then returning it to the tank. 

Approximately 285 lb. of hydrogen 
peroxide (80% concentrate) are con- 
tained in a 25-gal. ovoid tank. Fabri- 
cated of low manganese steel sheet, this 
tank is located to one side of the central- 
ized turbine-pump assembly. In close 
proximity is a 2-gal. tank usually filled 
with 35 lb. of potassium permanganate 
in saturated aqueous solution (both so- 
dium and calcium permanganates have 
also been used). 

Eight high-pressure nitrogen bottles 
are cradled in a framework in the acces- 
sory section. Containing approximately 
30 Ib. of nitrogen gas, they are used to 
operate valves in the power section. Flow 
of high-pressure nitrogen to these valves 
is in turn controlled electrically from the 
instrument compartment. 


Launching Preparations 


Preparatory to fueling, the V-2 is 
raised to a vertical position (it rests 
on heavy steel pads at the bottom of each 
fin). Fluids are pumped into the rocket 
tanks in the following order: Alcohol, 
peroxide, oxygen, and permanganate. 
Loss of liquid oxygen in chilling its tank 
down to thermal equilibrium at —183 
deg. C. is considerable and requires use 
of a large vent valve in the tank to pre- 
vent excessive pressure build-up due to 
evaporation. It is estimated that even 
with the tank chilled, some 4.5 lb. of 
oxygen boil off per minute. 


Ignition method utilizes two Ro- 


Overall view of engine. At extreme left, main feed lines may be seen 
At fop are numerous small 
oxygen distributing lines. Bifurcated alcohol line (top and bottom) 


entering bellows connections to pumps. 


64 


Size of Nazi V-2 bomb and power plant at 
recent AAF exhibit is clearly shown in this 
photo. Author Healy is at left in group in 
front of rocket engine. : 


man candles, of 10 sec. duration, in- 
serted into the combustion chamber on 
opposite ends of a centrally pivoted arm, 
Electrically ignited, this resultant pin- 
wheel whirls around in a horizontal plane 
spouting flame and sparks within the 
chamber. Main tank valves are opened 
(electrically from the ground station), 
and the gravity head on the propellants 
carries some 25 lb./sec. of the fluids 
around the pump rotors and down into 
the chamber. Upon proper combustion 
of this initial flow—with generation of 
about 17,000 Ib. thrust—an impulse is 
sent into the turbine flow control valves, 
Within less than a second the turbine is 
operating at rated speed and the 
pumped-in propellants are developing 
about 58,000 lb. takeoff thrust. Total 
ground burning time, on successful 
launchings, lasted 3 sec. from pyrotech- 
nie ignition to takeoff. 


Rocket Engine 


Power bay takes up a space of 12.4 
ft. The lower 6 ft. of this section is oc- 
cupied by the engine, composed of a 
dome-shaped injector head, containing 
18 propellant inlet spray cups, welded 
to an integral combustion chamber and 
convergent-divergent nozzle assembly. 

Dome, chamber, and nozzle assembly 
are fabricated of low carbon steel com- 
parable to SAE 1020. The jacket is 
of the same material and is welded to 
the engine. With spray cups installed, 
the engine weighs 1,025 lb., while total 
weight of the unit inclusive of acces- 
sories, valves, and feed lines is 1,975 lb. 

Maximum internal diameter of the 
combustion chamber is 37.3 in., while the 
nozzle has a 15.7-in. throat and a mouth 
of 29.2-in. dia. Average chamber pres- 
sure during operation runs about 220 
psi. absolute, while nozzle design is such 
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branches into smaller lines terminating in cooling jacket annulus around 
engine nozzle. Large tube in upper foreground is oxygen vent, while 
nozzled line above it and to right is @ steam vent. "At 
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Turbine disassembled. Aluminum alloy rotor is at center, with drive 
shaft beneath. At left is inlet section, with (below) steam distributors 


that final expansion of the jet is slightly 

below one atmosphere at sea level. 
: Within chamber and nozzle are four 
| rings of aleohol-spray orifices, connected 
to the main alcohol inlet by the cooling 
jacket and external connecting lines. 
These orifice rings provide a cooling film 
of aleohol on the inner wall of the cham- 
ber and nozzle to reduce heat transfer 
from the burning gases to the steel. Ap- 
parently the combination of external 
with internal cooling is largely success- 
ful—for combustion temperatures exceed 
2,650 deg. C., while the walls do not ap- 
pear to have attained much over 1,000 
deg. C. 

The top row of alcohol spray holes, po- 
sitioned at a point where the chamber 
interior diameter is 36.2 in., consists of 
176 jets of .090-in. dia. The next row 
beneath is at 29.75-in. chamber dia. and 
contains 150 orifices of .106-in. dia. Just 
above the nozzle throat (at 18.7-in. dia.) 
is the third row containing 90 holes of 
.106-in. size. The lowermost ring, about 
1C in. above the nozzle mouth, consists 
of 140 holes of .106-in. dia. 

Lower portion of the nozzle, below 
the cooling jacket, is surrounded with 
glass wool insulation to prevent its heat 
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from being transmitted to the tail shell. 
With an oxygen-aleohol consumption of 
276 lb./see., a sea level thrust of about 
58,000 lb. is normally developed. This 
figure rises to some 64,000 lb. near the 
end of burning when reduced atmos- 
pherie pressure, and higher accelerations 
on the fluids, increases the engine’s 
power. Operating time is usually 63 sec., 
of which 60 are flight time. Balance of 
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Aluminum alley rotor for V-2's turbine pump, 
showing fitting for shaft in center. 
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and one section of nozzles. Other nozzle sections are at lower right, and 
above these are exhaust side of turbine and bearing supports. 


the fuels either are consumed on the 
ground before takeoff or remain in the 
tanks after power cut-off when desired 
velocity has been attained. 


Injectors 


Set into the injector dome in two con- 
centric circles are 18 double-walled spray 
cups. Each are about 6 in. in dia. at their 
external base. The cups are mounted 
so that the spray from their open ends 
in the chamber converge upon the en- 
gine’s centerline. Into the top of each 
cup is screwed a brass oxygen spray noz- 
zle, not unlike the head of a salt cellar, 
containing 7 orifices which serve to va- 
porize the liquid oxygen. From 18 sep- 
arate lines, emanating from a distributor 
valve in the accessory section, the oxygen 
is forced through the nozzles under ap- 
proximately 300 psi. pressure. 

Aleohol feeds into the annular space 
between inner and outer walls of the 
spray cups to spray through 5 rows of 
small orifices (totaling 64 in number) 
to intermingle with the cross-sprays from 
the oxygen nozzle. The thoroughly mixed 
propellants are forced out into the com- 
bustion chamber for burning. Less than 
10% of the aleohol fed into the engine 
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Two of V-2's cast-iron steam nozzles used in turbine pump. 


is injected through the 556 wall cooling 
inlets below the injector dome. 

Aleohol feeds from the pump through 
6 branch tubes into an annular ring sur- 
rounding the nozzle near its lower end. 
From this ring the fuel passes into the 
nozzle through the bottom row of coolant 
holes, then upward through the concen- 
trie cooling jacket, next upward exter- 
nally through four lines, which feed into 
three other annular rings around the en- 
gine and then terminate at inlets into the 
injector dome jacket. To allow for en- 
gine expansion during burning, connect- 
ing lines are looped and four expansion 
rings are spaced between the annular 
fuel-feed rings. 

In the center of the injector dome ix an 
alcohol return valve which allows feed- 
back of some fuel from the dome cooling 
jacket directly to the inlet side of the 
alcohol pump, thus effectively reducing 
the rate of injection into the combustion 
chamber. When the V-2 nears the de- 
sired flight speed for the selected range. 
this valve opens and power output is re- 
duced to approximately one-third of nor- 
mal, and then is gradually reduced to 
zero by shutting down of the turbine 
system. This bypass valve is actuated 
by nitrogen pressure upon electrical im- 
pulse either from the ground or upon 
signal from an integrating accelerometer 
in the instrument compartment. 

Engine thrust is transmitted to the 
main circular frame, between the tank 
and power bays, through four 214-in. 
steel tubes which act as the engine 
mount. Crossbraces between these tubes, 
and fittings welded to them, serve to sup- 
port accessories, accessory tanks, valves, 
and feed lines. The engine mount, ex- 
clusive of the circular framework, weighs 
260 Ib. 

Controlled mixing of concentrated 
hydrogen peroxide with the permanga- 
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nate solution is achieved in a steel steam 
producer of approximately 9-in. length 
by 6-in. dia. with hemispherical ends. 
Completion of an electrical cireuit intro- 
duces pressure from the nitrogen bottles 
upon each of the tanks. A further elec- 
trical impulse opens two solenoid valves 
allowing the peroxide and permanganate 
to flow into the steam producer. The vio- 
lent breakdown of the unstable peroxide 
when exposed to the catalyst produces 
large quantities of super-heated steam 
and gaseous oxygen. The temperatures 
developed in the reaction range around 
275 deg. C. The resultants of the reac- 
tion are conveyed, through an asbestos 
lagged steel line, to a distributor ring 
near the turbine and from it through two 
braneh lines to the turbine nozzles. 


Turbine 


The single-stage steam turbine, with 
its single rotor containing two rows of 
hlades, is in itself a remarkable piece of 
power producing equipment. The outer 
easing of steel has a 24-in. dia., while 
the mean diameter of the rotor is 18.5 
in. Rotor, blades, and stator are alumi- 
num alloy. With an inlet flow of 5.4 
lb./see. through the two rows of cast 
iron nozzles, at an estimated 360 psi. 
pressure, the turbine generates some 500 
hp. at a normal operating speed of 3,850 
rpm. Should the turbine overspeed 
(5,000 rpm. or more) because of light- 
ened loads, an automatic cutout shuts 
off the peroxide-permanganate flow to 
the steam producer. This precaution is 
taken to prevent throwing of turbine 
blades and wrecking of the rocket. 


Waste Steam 


After leaving the turbine outlet, waste 
steam and other contained chemicals are 
led through a heat exchanging unit. 
Main purpose of this device is to va- 


porize a small amount of liquid oxygen, 
bypassed from the oxygen ‘distributor 
valve, which is then returned to the 
oxygen tank to maintain its desired in- 
ternal pressure. The quantity of oxygen 
flowing through the vaporizer coils about 
the steam line is controlled to maintain 
constant oxygen tank pressure. A see- 
ondary effect of this heat exchange is 
reduction of back pressure in the steam 
line, thus aiding turbine operation. 

After leaving the vaporizer, waste 
steam is conducted through two 4.5-in. 
dural tubes and exhausted out the tail 
of the rocket through two louvers in the 
shell near the rocket nozzle mouth. 

An interesting point is that the tur- 
bine rotor is located on the rocket’s longi- 
tudinal axis and the gyroscopic effect is 
used in holding the missile on target. 


Pumps 


The turbine rotor shaft, extending on 
each side of the casing, is used to di- 
rectly drive two centrifugal-type pumps 
which feed the propellants to engine. 
These pumps are fabricated of low car- 
bon steel. The impeller of the oxygen 
pump has a diameter of 10.55 in. and 
delivers 153 lb./see. of oxygen to the out- 
let at a pressure of 380 psi. when rotat- 
ing at 3,850 rpm. The alcohol rotor, with 
a 13.45-in. dia. delivers 123 lb./sec. to 
the outlet at 410 psi. pressure at normal 
rotational velocity. Pressure losses suf- 
fered in the oxygen distributing system 
reduce oxygen injection pressure to ap- 
proximately 300 psi., while the alcohol, 
having travel and line losses, enters the 
spray cups at a similar figure. When the 
valves of the tanks are opened at igni- 
tion time, the oxygen, having a shorter 
and more direct course, sprays through 
its nozzles in the injector cups before 
the aleohol has filled up the engine cool- 
ing jacket and the annular space be- 
tween the walls of the spray cups. To 
prevent oxygen from entering the aleo- 
hol inlets, at this time, paper sleeves are 
fitted into the spray cups blanking off 
the alcohol inlets. When fuel surges 
through its jets it collapses the sleeves, 
and they are burned in the subsequent 
combustion. 


What at first glance appears to be a 
plumber’s nightmare of interwoven tubes 
and pipes evolves, after a bit of study, 
into a simple arrangement of fluid sup- 
ply lines. The diagram accompanying 
this article illustrates the flow sequence. 

From the alcohol pump, two 4-in. 
aluminum alloy lines convey the fuel 
downward past the joint of the dome and 
chamber of the engine, there branching 
into six 2-in. tubes which terminate at 
equally spaced inlets of the cooling 
jacket annulus at the engine nozzle. 
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Four %-in. steel connecting lines aid in 
conveying the alcohol upward to the 
dome, in addition to providing a flow 
to three smaller annular passages, 
around the engine, which connect to the 
wall spray rings. The alcohol bypass 
line, returning fuel from the power re- 
ducing valve in the center of the injec- 
tor dome, is of 134-in. dia. 

Liquid oxygen is conveyed from its 
pump through a single 6-in. aluminum 
line to an electrically controlled dis- 
tributor valve. From this valve 18 
separate 1%-in. lines, in groups of 
three, are led downward into the spray 
cup oxygen inlets. Another small line 
from the distributor leads liquid oxygen 
to the vaporizer coils around the waste 
steam line, where evaporation takes place 
before the oxygen is returned to its tank 
through a 1%-in. tube. 

A 4-in. relief line, with a nitrogen- 
actuated valve, serves to vent excessive 
oxygen tank pressure in case of ignition 
misfire, or if dangerous pressure builds 
up in flight after the turbine has been 
shut down. This line vents through the 
rocket shell at the engine nozzle mouth, 
in proximity to the two waste steam 
outlets. 

In addition to four steering vanes on 
the rear ends of each fin, the V-2 is 
equipped with four equally spaced jet 
deflectors positioned to the rear of the 
nozzle mouth. Formed from powdered 





graphite, sintered with a binder under 
high pressure in a process developed 
by the Siemens works, these are ma- 
chined to desired shape. 

Both deflectors in the same plane as 
the turbine rotor are coupled with the 
two external vanes in the same plane. 
The other two deflectors are inde- 
pendently driven, and they may aet 
either together or differentially in 
“elevon” fashion, and are not connected 
to the external vanes. The deflectors 
are actuated by an electric-hydraulic sys- 
tem, with control of the electric motors 
by impulses from the instrument com- 
partment. Total weight of deflectors 
and their driving mechanism is 470 Ib. 


Power Control 


In earlier models of the V-2 flight con- 
trol of the power unit was exercised from 
a Kommandogeraet (control) station at 
the launching site. Automatic analysis 
of data telemetered from the rocket gave 
the ground control group a continuous 
picture of the missile’s altitude, velocity, 
and angle relative to the ground. When 
the desired combination of these factors 
had been attained to guarantee the pre- 
determined range, a signal was directed 
to the rocket which resulted in opening 
the aleohol return valve to reduce thrust, 
this action being followed in a few sec- 
onds by engine stoppage. Later models 
were self-controlled, being equipped with 
































































AVIATION, May, 1946 





Machined jet deflectors, of sintered graphite, are bolted onto their pivots af rear of nozzle mouth. 
They give missile directional contro! when flight conditions render air vanes ineffective. 











Note: 





an integrating accelerometer fitted with 
electrical contacts to actuate all controls. 

Dividing the jet velocity (6,725 fps.) 
by 1G gives a specific impulse of 210. 
Multiplying mass rate of discharge (276 
lb./see.) by this specific impulse results 
in 57,960 lb. takeoff thrust, which agrees 
very closely with the projectile’s known 
performance. However, dividing the 
above thrust figure by the total weight 
of fluids used, including the turbine flow, 
results in a specific propellant consump- 
tion of 205 lb./thrust/see./1 lb./propel- 
ant/see. 

The V-2 operates at a jet utilization 
efficiency of approximately 80% when 
its peak powered velocity of 5,200 fps. is 
attained. An average thrust of 60,000 
lb. for 60 see. gives a total impulse of 
3,600,000 Ib./see. for the V-2. This in- 
dieates a thrust of 128 lb./see. available 
for each lb. of takeoff weight. Con- - 
trasted to this figure is the 20-30-lb./ 
see./impulse normally used for each 1 
lb. of launching weight of solid-fuel 
rocket projectiles. Such short-range 
missiles are designed with from 12% to 
18% of their launching weight in the 
form of propellant. But in the V-2, 
propellants comprise almost 70% of the 
weapon’s takeoff weight. 


V-2 Weights for 250 Kilometer Flight 


Warhead 

NOG ANGISHGIN: . ..< ceccceedzwe 410 lb. 

UU ORMNMO wi sica wecsecacadeueas 1,740 lb. 
2,150 lb. 

Instrument Compartment 

SRUINES ogo decoua Nn asiaans 325 Ib 

Radio equipment ............. 155 Ib 

Electrical equipment ......... 315 Ib 

Nitrogen supply .............. 80 Ib 


Tank Bay 

Shell and glass wool.......... 1.050 lb. 
CORN MARTE 5 oc 5 ein ceweee x 375 lb. 
PICO URED oc 6 haw dade cenvces 255 lb 


Engine Bay 

Shell around engine........... 410 lb 
Engine mount ........... 260 lb 
Awmulliary Ges... ............. 880 Ib. 
Lines, valves, etc.............  70lb 
Roeket engine ........:....... 1,025 Ib. 





2,645 Ib. 


Flight Controls 
Do. |) 5 750 lb 
Jet deflectors and drive....... 470 lb 


External vanes and drive...... 








1,333 Ib. 
. 5,635 Ib. 


Weight empty Pe 
. -19,340 Ib. 


Propellants 





Takeoff weight . . 28,020 Ib. 


Considerable variations in weights 
of components and propellants were found 
in the various V-2s which were examined. 
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Holding that compressed air for overall actuation of aircraft auxiliary 


systems affords distinct advantages, the author offers a graphic study 
of a suggested air-operated installation. Moreover, he gives pertinent 
comparisons with hydraulic and electrical forms of motivation as he 


presents his— 


By JAMES L. DOOLEY, Project Engineer, Harvey Machine Co. 


cent interest in the application of 
compressed air as a subservient 
power medium in aircraft, for in many 
instances pneumatic operation is desira- 
ble for functions which are now accom- 
plished hydraulically or mechanically. 
Because compressed air for ancillary 
power in aircraft has not been used ex- 
tensively in this country, data on actual 
applications of complete pneumatic sys- 
tems are rather meager. There have 
been several specialized applications of 
compressed air—for engine starters, gun 


[ie HAS BEEN CONSIDERABLE re- 


chargers, and emergency braking and 
landing gear systems—but in this gen- 
eral review of pneumatic systems for air- 
craft, we shall treat these specializations 
only as part of the complete system. 

Considered as a complete system, com- 
pressed air power has many advantages 
over either hydraulic or electric power. 
These include: 

1. Saving in overall system weight. 

2. Saving in initial cost. 

3. Greater safety factor. 

a. More available stored energy. 
a. No hazard from sparks or oil. 


Air 


motor, 
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Fig. 1. Diagrammatic layout of basic 
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ec. Inexhaustible fluid supply. 
d. No danger of shock. 
e. No critical synchronization 
problem. 
4, Easier servicing. 
a. Simpler understanding for avy- 
erage mechanic. 
b. Fewer close-tolerance fits. 
ce. Fewer lines—no return lines. 
d. No bleeding, filling, or messy 
leaks. 
5. Better adaptation for some func- 
tions. 
a. Faster operation at high peak 
loads. . 
b. Utilization of compressibility 
of actuating air. 
6. Use of air for its oxygen content, 
bouyancy, or cooling properties. 
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Fig. 2. Layout of basic closed system. 


Fig. 3. Layout of air source installation. 
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Briefly, any pneumatic power trans- 
mission system consists of a compressor 
or air pump, receiver or pressure vessel 
to store pneumatic energy, valving, and 
means of utilizing the compressed air for 
actuation. The latter may be an air mo- 
tor or a cylinder and piston, in any of 
their many forms. 

In an open type system (Fig. 1), air is 
drawn into the compressor from the at- 
mosphere and exhausted from the motor, 
turbine, or cylinder. In contrast to this, 
the closed type system (shown in Fig 2) 
returns the exhaust air to the compressor 
intake. Make-up air for the system is 
supplied by a separate compressor or by 
special valving systems. The closed sys- 
tem has the disadvantage of requiring 
large low-pressure return lines and a 
large capacity low-pressure receiver, 
making it complicated and heavy. Since 
the simple open system appears to be 
better suited for aircraft, this discussion 
will be limited to that type of installa- 
tion. 


Basic System 


To the simple open system (shown in 
Fig. 1.) we must add filters, compressor 
regulation, and moisture removing equip- 
ment as well as ground charging connec- 
tions, safety valves, drain valves, and 
check valves—making our air supply and 
storage system appear as seen in Fig. 3. 
Note that here we have duplicate re- 
ceivers for vulnerability considerations, 
also check valves to prevent complete 
loss of air should a line or receiver be 
damaged. The emergency receiver selec- 
tion valve automatically diverts com- 
pressor discharge to the remaining good 
receiver when one unit is punctured or 
pressure is lost abnormally in any way. 
Duplicate lines may be run up to the 
point of use and a shuttle valve installed, 
so that either line can supply operating 
air. (This would not be done in small 
planes. ) 

In any open system, all air taken into 
the compressor comes from ambient at- . 
mosphere, hence always contains some 
water vapor, and perhaps some liquid 
or solid water particles, although the lat- 
ter are easily eliminated. When the air 
is compressed and cooled, the water will 
partially condense out (in accordance 
with the Law of Partial Pressures) and 
may collect as a liquid or solid. Unless 
there are proper precautions, water may 
collect in critical places and freeze when 
low temperatures are encountered, caus- 
ing malfunctioning. However, with 


proper design, practically all water can 
be condensed out and retained in the air 
receivers or separators, to be removed at 
will. The small quantity of water remain- 
ing in the air will do no harm. To remove 
excess water, several precautions must 
be followed— 





AVIATION, May, 1946 


Pressure -Psi. 


ight-Lb. 


Fig. 4. Chart showing weight of water, as 
vapor, in 10 Ib. of dry air. 





260 : 
Variation with pressure is slight 
and 1s neglected 
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Absolute Viscosity-Poises (x 107°) 
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Temperature -Deg. F. 


Fig. 5. Values of air viscosity plotted against 
temperature. 


1. All air from compressor must go 
through receivers. 

2. Water must not be allowed to freeze 
before entering receivers. Air line should 
be insulated or a small receiver installed 
as a trap at proper location. 

3. Receivers must be located in coldest 
ventilated place in plane. 

4, Receivers must be connected into 
system so that liquid water is not drawn 
into exit. 

Within the limits of the Law of Par- 
tial Pressures, the amount of water ex- 
isting in the air, as vapor, at any pres- 
sure and temperature can be calculated 
(as shown graphically in Fig. 4). At 
higher pressures, the equations do not ac- 
curately apply because of the supercom- 
pressibility phenomenon. In many in- 
stances the air becomes reheated after 
it has dropped out most of the water at 
the receiver. This reheated air tends to 
dry out the system—by evaporating the 
small amount of dew on the inner walls 
and carrying it to exhaust. 

To illustrate what happens to the wa- 
ter, let us study several conditions in 
conjunction with Fig. 4. Note that the 
chart and all the values used here are 
based on 10 lb. of dry air—approxi- 
mately that required in a fully charged 
medium-sized system. 

Case 1. Consider a system charged on 
the ground on a hot damp day. Assume 
that saturated air at 100 deg. F. is used 











as the medium for process of charging. 

(1) At intake point (A), the 10 lb. of 
air holds 0.44 lb. of water, as vapor. 

(2) Assume compressor discharge to 
be at 400 deg. F. and 500 psi—point 
(B)—-so that at discharge same air could 
hold 6.4 lb. of water, as vapor, but still 
has only 0.44 lb., making relative hu- 
midity 6.9%. Hence, air would pick up 
any moisture in discharge line. 

(3) As this air in receiver cools to, 
say, 120 deg. F.—point (C)—which is 
20 deg. above ambient, it can hold only 
0.02 Ib. of water, as vapor, so that 0.42 
lb. must have condensed out in receiver 
and possibly in some lines. This is liquid 
or solid (mist or snow) and can be col- 
lected in receivers or separators. 

(4) If air in (3) further cools down 
to 10 deg. F.—point (D)—at which it 
ean hold only 0.0004 lb. of water vapor, 
practically all of water has condensed 
out so that although lower temperatures 
may be encountered because of high alti- 
tude or expansion of air, insufficient wa- 
ter is present to cause trouble. 

Case 2. After having flown for some 
time in low temperatures, say 10 deg. F. 
or lower, when all water in system has 
become frozen in receivers or has formed 
a frost coating in lines, consider that 
higher temperatures are encountered, 
say 50 deg. F. Compressed air in system 
then reheats to point (E) at which it can 
hold 0.0023 lb. of water vapor. Hence it 
has a relative humidity of only 17.4, 
and will have a tendency to pick up wa- 
ter by evaporation (and ice by sublima- 
tion) and dry out system. At higher tem- 
peratures drying effect is even greater. 

Case 3. When ground temperatures 
are very cold, say -30 deg. F., there is 
very little water vapor (0.0017 Ib. in 130 
cu. ft.) in air at intake—point (F)— 
and even then, most of this is frozen 
out in receivers; hence air in lines is dry 
for all practical purposes. 

Case 4. Consider that after plane has 
been at altitude and system is extremely 
cold, it descends to low altitude where 
air is warm.and moist. Water will then 
condense and/or frost will form on out- 
side of receiver and lines, tending to 
warm inside air. If system pressure is 
down and compressor operates, charging 
cold system with warm moist air, cold 
tubing and receivers would cool air, con- 
densing out some water and warming 
system. Very little water vapor should 
get past receivers. 

Case 5. If a 5-cfm. (intake capacity) 
compressor were running continuously 
under extreme conditions of Case 1, it 
would take 8% hr. io collect 1 gal. (231 
cu. in. or 8.5 lb.) of condensate in re- 
ceivers. Small remainder of total water 
intake in that time would have been 
blown through system and exhausted, or 
still exist as vapor in system. 











Weight-Lb./Bhp. 


Based on 50-ft. distance weight of wire 
and insulation or tubing and fluid 


2B-V.AC. 1% efficiency 
One wire all temperatures 


400 psi. pneumatic 90% efficiency 
One line all temperatures 
Based on 25 ctm/ bhp. 
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1500 psi. hydraulic 
80 % efficiency Two lines 
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Fig. 6. Comparison of transmission of power for various lines. 
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Fig. 7. Weight of tubing and fluid required 
to transmit 10 bhp. through 50 ft. of line at 
97%, efficiency. (Only commercial sizes used.) 


Case 6. On an average day (70 deg. 
F., 50% r.h.), water intake for a 5-cfm. 
compressor, as in Case 5, operating for 
834 hr. at sea level would be only 1.5 |b. 
At altitude and lower temperatures, 
amount would be even less. 

The foregoing analysis indicates that 
it is unnecessary to install chemical dry- 
ing agents in the system. They are diffi- 
eult to maintain, heavy, costly to install, 
and will remove only slightly more mois- 
ture than specified above. 

Since almost all the oil from the com- 
pressor is removed from the air along 
with the water, any equipment using this 
air must contain its own oiling system or 
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be eapable of non-lubricated operation. 

In an aircraft pneumatic system where 
many devices use the compressed air 
without expansion, the pressure at which 
the air is employed is theoretically im- 
material; that is, a constant weight of 
air will be required for a given opera- 
tion. However, from the practical and 
commercial aspects, air pressure varia- 
tions are of considerable importance. 
The following factors all influence the 
pressure selection : 

1. In pressure range from 300 to 3,000 
psi. there is very little reduction in re- 
quired capacity of compressor for an 
increase in discharge pressure for any 
given system, because most of air is used 


on a “square card” (no expansion) basis, 
This means that overall efficiency de- 
creases at higher operating pressure. 

2. Air compressor becomes more com- 
plicated, heavier, and costlier if pres. 
sures are selected that require three 
stages of compression. Second inter- 
cooler and third stage cylinder add con- 
siderably to compressor troubles. Third 
stage cylinder is so small on aireraft 
type compressors that high pressure 
valves and piston rings are almost wateh- 
part size and are not efficient. Maximum 
pressure to which one can go with prac- 
tical success in a two-stage aircraft com- 
pressor is about 1,000 psi. Intermittent- 
duty slow-speed two-stage machines for 
sea level operation only are used for 
pressures up to 1,500 psi., but an air- 
craft type compressor must deliver air 
centmuously at high speed even when 
inlet pressure is low (at altitude). 

3. Slightly better water elimination 
ean be had at higher pressures at any 
given temperature (Fig. 4). 

4. System pressure should be below 
that at which receiver shattering occurs 
when hit by a projectile. 

5. Pressure should be high enough to 
get efficient transmission in lines no 
larger than present hydraulic lines. A 
value of 300 psi. or more, will accomplish 
this. (See Figs. 5, 6, and 7.) 

6. For operation of air cylinders it is 
desirable to use high pressures to keep 
diameter down. However, higher air 
pressures do not always make for lighter 
cylinders. Combined  air-and-metal 
weight is almost constant for a cylinder, 
to handle a given set of conditions (force 
and stroke), regardless of pressure em- 
ployed, provided same design factors are 
used. And this applies only in range un- 
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Fig. 8. Comparison of energy storage systems. 
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Figs. 9, 10, and 11. Graphs of typical compressor performance characteristics. 


der discussion here (300 to 3,000 psi.). 

7. It is desirable to use pressures for 
which there is aircraft pneumatic equip- 
ment available. 

8. At higher pressures, small size regu- 
lators and control valves are more diffi- 
cult to keep tight. This has been proven 
by existing systems wherein almost all 
difficulties occur in or ahead of pressure 
reducing valves. 

These factors indicate that the system 
operating pressure should be under 1,500 
psi., and some equipment is available for 
these pressures. Lower pressures can be 
had by installing a reducing valve; and 
higher pressures, in small quantities, can 
be had by using a pneumatic displace- 
ment booster. 


Air Compressors 


The heart of the pneumatic system is 
the air compressor. One of the reasons 
pneumatic systems did not receive more 
consideration in the past by aircraft 
men was that no practical compressors 
were available. This equipment is avail- 
able now, but because of inherent limita- 
tions, no design can attain the high 
output per unit weight of the hydraulic 
pump. For example, to deliver 1 cfm. 
of hydraulie fluid at 1,000 psi., a pump 
must handle only 0.134 efm. of liquid at 
the intake, whereas a 1,000-psi. com- 
pressor delivering the same volume of 
compressed air must handle about 9.0 
cfm. of sea level air at the intake and 
even more at altitude. This means that 
if the same volume output is wanted, the 
Intake side of the compressor must be 
physically larger than the hydraulic 
pump, hence much heavier. 

However, because pneumatic energy 
can be stored at very little expense in 
weight (Fig. 8), the high peak loads in 
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the system are not supplied with air 
directly from the compressor but from 
the compressed air stored in the re- 
ceivers. Hence, it is unnecessary to have 
compressor output equal to the pump 
output in an equivalent hydraulic system. 
In most aircraft pneumatic systems the 
time required to initially charge and to 
refill the receivers usually determines the 
minimum compressor capacity, but not 
the peak load requirements. In many 
cases the compressor is not running when 
the peak loads are handled. In spite of 
this reduction in output, the compressor 
usually weighs more than the pump in 
an equivalent hydraulic system, but this 
weight penalty is more than offset by 
weight savings in the remainder of the 
system. Typical compressor performance 
characteristics are shown in Figs. 9, 10, 
and 11. 

Four basic types of drives for the com- 
pressor have been considered for aircraft 
service : 

1. Electric motor with gearing. 
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Fig. 12. Details of compressor unloading valve. 


2. Self-contained 
unit. 

3. Power takeoff from main engine. 

4. Auxiliary engine. 

Although there are several makes of 
small (less than 4 efm. intake capacity) 
multi-stage electric-motor-driven air 
compressors on the market, which are 
quite successful, it does not appear prac- 
tical, at the time of this writing, to build 
motor-driven machines of much larger 
capacity (over 1 cfm. intake), because 
of the following factors: 

1. Any motor-driven aircraft eompres- 
sor must be capable of starting at —65 
deg. F., and since oil lubrication is re- 
quired, severe breakaway torques are 
encountered, calling for more motor 
than is normally necessary. 

2. Since considerable power is re- 
quired, the high current loads cannot 
be handled by batteries, hence either 
main or auxiliary engines must be run- 
ning to supply current. This is not neces- 
sarily true with very small compressors. 

3. Weight of the 28-v. d.c. electrie 
motor, switches, line, and generator is 
almost triple that of compressor proper. 
A high frequency a.c. power system is 
somewhat lighter than low voltage d.e. 
but is no cheaper, and foregoing difficul- 
ties still apply. 

4. Because an_ electric-motor-driven 
compressor is an independent unit, it 
must have its own lubrication system, air 
cooling system, and unloading system for 
starting. These make for increased 
weight, complication, and cost, and are 
not required on an engine-driven unit. 

A small self-contained engine-com- 
pressor unit that starts and stops auto- 
matically to maintain receiver pressure, 
would seem to have interesting possibili- 
ties, but to the writer’s knowledge noth- 


engine-compressor 
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ing has been performed along this line. 

By mounting the compressor on an 
engine (either main or auxiliary) drive 
pad, it can be lubricated from the en- 
gine system, and cooling air can be pro- 
vided from the slipstream or by engine 
cooling air. Low temperature starting 
is much less severe than with the inde- 
pendent electric-motor-driven compres- 
sor because the oil is either diluted with 
gasoline, or the engine is warmed, or 
both, and considerably more power is 
available for breakaway. The engine- 
driven unit appears to be more reliable, 
lighter, simpler, and less costly, accord- 
ingly we will limit our discussion mainly 
to this type. 


Curve I:lsothermal expansion receiver 
Air used non-expansively 
Lurve 2:Adiabatic expansion in receiver 
Ar used non-expansively 
Curve 3: Adiabatic expansion in receiver 
Air used with adiabatic expansion 
Based on air in 2100-cu. in. AAF Gl bottle 
Average aircraft installation talls between 
curves land 2 
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Fig. 13. Plot of energy values available in 
receiver. 


When the system pressure reaches a 
predetermined maximum, it is necessary 
to stop the flow of compressed air. It 
is desirable to do this in the simplest 
way possible and yet have a low unloaded 
hp.. requirement, since there are long 
periods of operation when no air is re- 
quired. If the compressor is connected 
directly to the engine, these methods of 
unloading may be used: 

1. Inlet valves may be held open con- 
tinuously (free air unloading), allowing 
air to surge in and out of cylinder with 
each stroke. 

2. Intake line may be closed (inlet 
unloading), allowing cylinders to pull a 
vacuum in intake manifold. 

3. Cylinder clearance may be greatly 
increased by opening one or more “pock- 
ets” in cylinder head (clearance control), 
thus reducing volumetric efficiency to 
zero. 

4. Discharge line may be checked and 
relieved to atmosphere (discharge line 
unloading). 

5. Sufficient permanent: clearance can 
be built into compressor cylinders so that 
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volumetric efficiency reaches zero at a 
safe pressure several times operating 
pressure. This method is simplest but 
compressor also has low volumetric effi- 
ciency at operating pressure where high 
capacity is desired. Also, this form of 
unloading does not lend itself well to 
multi-stage compressors. 

These methods require some power in 
unloaded condition, in turn causing use 
of gasoline during the long idle periods 
in flight. Hence it would appear that 
unloading by stopping the compressor is 
more desirable. De-clutching has the fol- 
lowing advantages : 

1. No power is required when un- 
loaded. 

2. Less wear on compressor. 

3. Should compressor fail and lock up, 
clutch would slip and prevent damage to 
engine. 

Except for the unloading arrangement 
specified in Item 5 preceding, an out- 
side source of power is required to actu- 
ate the unloader or clutch. Since any air- 
eraft compressor must be automatic, thix 
power must be furnished by compressed 
air from the receivers. The usual type 
of pressure regulator valve used is shown 
in Fig. 12. When a predetermined maxi- 
mum receiver pressure is attained, the 
valve proper snaps down, applying re- 
ceiver air to the unloading mechanism. 
At the pre-selected minimum pressure 
the valve snaps up, closing off receiver 
pressure and draining the unloader air 
to atmosphere, thus loading up the com- 
pressor. Note that the inlet seat must be 
smaller than the exhaust seat and that 
the collar must be properly fitted to in- 
sure snap action. The range is a func- 
tion of seat areas, of valve travel between 
the inlet and exhaust seats, and of the 
spring scale. Inlet seat area and spring 
force determine the unloading pressure. 
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The valve should be located near the re. 
ceivers for good snap action. These 
valves may vary in detail but the basic 
principles are the same, the usual air. 
craft type weighing about 5 oz. 

It is unnecessary to describe here the 
several basic types of air compressors 
and their many variations, since this in- 
formation may be found in texts on the 
subject. But there is no reason to believe 
that an aircraft type compressor will not 
be similar to practical high-speed indus. 
trial units, for the same capacity and 
pressure. In other words, it will be the 
automotive-piston type, with aircooled 
intercoolers (for cooling the air when 
nulti-staging is used), placing emphasis 
on valving, weight, and compactness. An 
analysis indicates that the radial and 
barrel-type designs best meet weight and 
space requirements. Since any engine- 
mounted compressor must run at speeds 
up to 3,600 rpm., inlet and discharge 
valves must have much larger flow areas 
than conventional lower speed machines. 
Also, since the compressor must pump at 
high altitudes, the pressure drop through 
the inlet system and valves must be kept 
low. In some instances the high pressure 
compressor inlet air can be taken from 
the turbo charger or from the compressor 
of the gas turbine. 


Energy Storage 


As previously implied, lowest overall 
weight and maximum utility occur when 
a small capacity air compressor is used, 
with sufficient pneumatic energy stored 
in receivers to handle the high peak air’ 
requirement. The energy available in 
any vessel of compressed air at a given 
pressure is a function of how the air is 
employed, the pressure at which it is 
used, and how rapidly it is dissipated. 
This is shown in Fig. 13, based on the 
ft.-lb. of work available in a standard 
2,100-cu. in. AAF Type G-1 oxygen 
bottle under 500 psi. air pressure. It is 
to be observed that maximum energy 
ean be withdrawn when the pressure at 
which the air is used is about 14 maxi- 
mum. Fig. 14 indicates that very little 
can be gained in receiver weight by going 
to pressures above 1,000 psi., and that 
very little is lost at pressures down to 
300 psi. 

It is of interest to note that all lines 
and many cylinders, filled with air, store 
available pneumatic energy just as the 
receiver does. Hollow piston rods on 
large cylinders may also be used for re- 
ceiver capacity, especially if the rod is 
loaded in compression. Landing gear 
structures have also been considered for 
possible receiver capacity. 


Concluding installment of this stimu- 
lating article will appear in June 
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Engineering Details 


_ Of the Rolls-Royce Nene Turbojet 


bojet developed from the original 

Whittle designs—the Rolls-Royce 
Nene—is also that country’s most power- 
ful production unit, having a static sea 
level thrust of 5,000 lb. at 12,300 rpm. 
at a weight of 1,550 lb. and overall 
diameter of 49.5 in. 

Using a two-sided centrifugal compres- 
sor, nine throughflow combustion cham- 
bers and a single stage turbine, the Nene, 
or RB-41, was designed early in 1944 
to Ministry of Aircraft specifications 
calling for an engine to develop a mini- 
mum of 4,000 Ib. thrust, with weight not 
to exceed 2,200 lb. and maximum overall 
diameter of not more than 55 in. 

Outward appearance of the Nene is 
quite similar to the General Electric 


N ‘ese Britisu “River Class’ tur- 
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First American design study of Britain's most powerful production JP 
engine, a centrifugal-compressor throughfiow unit developing 5,000 


ib. static sea level thrust. 





I-40 (see page 51, Jan. AvIATION), 
power plant of the Lockheed P-80 Shoot- 
ing Star, the prototype of whick was 
powered by a Nene. 

Design of the engine around a double- 
sided impeller rather than the single 
sided unit employed by the Halford- 
deHavilland Goblin (described on page 
78, Apr. AvIATION) was dictated, Rolls- 
Royce engineers report, by the belief 
that a greater quantity of air can be 
consumed for a given frontal area. Use 
of the double-sided impeller, they main- 





tain, means that it ean be 40% smaller 
in engine diameter for the same air 
consumption and thrust. Although use 
of the two sided impeller requires more 
clearance of the nacelle, Nene installa- 
tions are said to require no more than 2 
in. increase in overall diameter. 

Impeller on the Nene has 29 vanes 
per side, with separate forged-aluminum, 
machined guide vanes. The front bear- 
ing, attached to a stub shaft, is roller 
type taking radial loads only. 

Just aft of the impeller, and of slightly 
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Rolls-Royce Nene diffuser casing, showing nine outlets leading to combustion chamber. Outlets 
are cast integral with casing. Each outlet has two diffuser vanes. 


less than half its diameter, is a single- 
sided impeller which directs cooling air 
through a manifold and pipes to the cen- 
ter and rear bearings and turbine disk. 

The thrust bearing, a deep-grooved 
ball unit, is set behind the cooling fan 
near a spherical coupling which trans- 
mits axial thrust to the rear impeller 
shaft and consequently to the bearing it- 
self. Axial thrust is forward up to ap- 
proximately 8,000 rpm., aft above that 
speed. Torque is transmitted by a 
splined coupling around the spherical 
thrust unit. 

Turbine disk is of solid steel, and into 
it are set 54 turbine blades made of 
Nimonie 80 steel. Blade roots are of the 
serrated “christmas tree” type. At the 
center of the turbine disk an integral 
flange, serrated at its circumference, is 
used to couple the turbine to correspond- 


ing serrations on the turbine shaft 
flange. Wheel and shaft spigot together 
and are secured by bolts passing through 
the respective flanges. This type of 
coupling is used to relieve sheer stress on 
the bolts at high speeds. In addition 
there are provisions for inserting eight 
equi-spaced balancing plugs on each face 
of the turbine disk. 

Combustion chambers consist of an 
outer casing, perforated flame tube, and 
duplex burner. Converging on the dis- 
charge nozzle boxes, each chamber is lo- 
eated freely within its own box to per- 
mit differential expansion, a slight taper 
inside the boxes insuring a gas-tight 
joint as the engine warms up. 

Because of the large cross section of 
the combustion chambers, the igniter 
plug is well clear of the fuel spray on 
starting, and so, since ignition with the 





General Specifications 


Thrust at 12,300 rpm. 
Static, sea level 
200 mph. 
400 mph. 


Fe AON RAM tone A 4,390 Jb. 
600 mph. i 


sisters eee pie'e'o wo awe tit eie 4,450 lb, 


Thrust at 11,500 rpm. 

WOE. Wo. wb kane ow ere mewenls 3,620 Ib, 
ELVIS EDS  clcira'nl werel/otgieie sie: sine! oie le eiaiers 3,220 Ib, 
EMAILS 5 22:6: 4.61 0) 0 orbs 70. eien's oe. Sneha = 3,070 lb, 
Temperature, combustion chamber 

inlet (increase 200 deg. C, 
Temperature, combustion chamber 

_(increase) 1,150 deg. C. abs, 
Temperature drop, turbine 175 deg. C, 
Temperature, jet pipe 702 deg, C, 


Dimensions 

Length, overall to exhaust cone 

PEM scesiich @) broke: cce.8 aoe a eee ermrere 96.8 in, 
Length, exhaust cone removed 
Maximum diameter 
Weight (inc. accessories but 

without aircraft accessories 

or jet pipe) 1,550-1,600 Ib, 





conventional plug would be difficult, a 
flame igniter is used. 

This unit is comprised of a small 
atomizer embodied in one unit with an 
igniter plug. The atomizer is fed fuel 
from the low pressure side of the fuel 
system and is controlled by a solenoid- 
operated valve which gets current from 
the low tension side of the ignition sys- 
tem. In starting, the solenoid is ener- 
gized simultaneously with the igniter 
plug, permitting fuel to pass to the 
atomizer and to be discharged as an 
easily-fired spray. The high tension 
spark from the igniter plug ignites the 
spray, the flame of which in turn lights 
the fuel spray from the pilot atomizer. 
An automatic time control cuts out the 
ignition system, and the solenoid valve 
is closed by a light spring which cuts 
off the fuel supply to the igniter plug. 

Exhaust assembly consists of nozzle, 
cone, and jet pipe, mainly double 
skinned with the space between skins 
filled with heat insulating material. In- 
side the nozzle is a conical fairing (the 
base of which masks the turbine disk) 
which is supported by four long trans- 
verse bolts inside streamlined fairings. 

As is the case with the I-40, the acces- 


Two-sided impeller (left) has 29 vanes, machined of alu- 
minum alloy. Small impeller is fan which forces cooling air to 


center .and rear bearings and turbine disk face. 


Turbine 


(right) consists of solid steel disk and 54 Nimonic 80 steel 


blades attached by "christmas tree" type roots. Note serrated 
coupling for transmitting torque to impeller shaft, also spheri- 
cal coupling for transmitting thrust loads. 
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1- Detail sketches depicting method of cooling rear bearing (left), and show- 
m ing location of balancing plugs on front and att faces of turbine disk. 









Cutaway sketch showing duplex 
burner on Rolls-Royce Nene. Fuel 
is delivered through pilot atom- 
izer at low speeds; through main 
unit at high speeds. Air is directed 
Discharge nozzle box and turbine guide vane over jet face to prevent build-up 
assembly, showing the cooling air manifold. of carbon. 
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sory case is attached to the front of the 
unit just ahead of the air intake. Driven 
at 0.41 engine speed, it contains drives 
for aircraft accessory gearbox, tachome- 
ter generator, two fuel pumps (right 
side), and starter motor (left side). 

Lubrication system on the Nene marks 
a departure from previous Rolls-Royce 
practice, since a wet sump setup is used. 
Bulk of the lube oil is contained in a 
sump attached to the lower part of the 
accessory gear drive case. This sump 
houses pressure and scavenge oil pumps, 
two gauze scavenge oil filters, Purolater 
high pressure filter, pressure relief valve, 
and de-aerator. 

Pressure pumps take the oil from the 
sump through the strainer and into the 
high pressure filter, from where it goes 
to the gear box to lubricate bearings 
on the rotor shaft. Scavenge oil from 
the gear box and front bearing drains 
directly into the sump; that from the 
rear bearing goes to the center bearing 
housing, then from both bearings to the 
scavenge pump via the sump base and 


gauze filters. Oil jets are used at “criti- 
cal” points to operate in connection with 
restrictors to supply a controlled quan- 
tity of oil to the bearings, holding con- 
sumption to less than 1 pt. per hour. 

In the twin-pump fuel system, the 
aviation kerosene (plus 1% oil) is fed 
through a low pressure valve to a filter 


mounted beneath the accessory gear box. 


From here it goes to the pumps, the lower 
one of which is set 150 rpm. faster than 
the top governor setting. The pumps 
are of the oscillating multi-plunger type 
and have the piston stroke controlled by 
a swash plate, the angle of which is 
determined by a spring-loaded servo 
piston. Each pump has an overspeed 
governor which acts on the servo unit 
to limit pump delivery and keep rpm. 
within safe limits, but in the two-pump 
system, only the lower governor is used. 
Incorporated in the system is a baro- 
metric pressure control to vary pump 
delivery according to altitude. 

At lower speeds, fuel goes directly 
from the throttle valve—which takes the 


combined pump delivery—to the pilot 
atomizers but, with increasing pump 
pressure due to higher speeds, the pres. 
surizing valve opens and fuel goes to 
main fuel nozzles. Since the throttle js 
set to permit passage of fuel for idling 
when it is in closed position, the high 
pressure cock is used to stop the en- 
gine. Closing this cock completely shuts 
off the supply to the burners, and a 
drain passage is opened to allow the 
burner manifolds to drain back to the 
pump inlet. There is, in addition, a 
separate hole drilled in the high pres. 
sure cock for fuel to pass from the pres- 
sure line back to the high pressure fue] 
pump inlet to establish an idling circuit 
during engine shut-down and thus pre- 
vent undue pressure in the fuel line. 

To facilitate installation in different 
aircraft, six engine mount attachment 
faces, with standardized brackets, are 
provided. Three alternative drive posi- 
tions for aireraft accessory drives are on 
gearbox—upper and lower horizontal, 
and upward inclined drive. 
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Performance curves, illustrating test stand results for specific fuel con- 


sumption, thrust, and jet pipe temperatures. 
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Curves charting estimated performance at 12,300 (maximum) rpm. ot 


30,000 ft., under varying atmospheric conditions. 
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Concluding his careful study of BT2D engi- 
neering, the author considers load flexi- 
bility, cockpit arrangement, dive brakes, 
stability and control, combat perform- 


ance, and development time. 
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Flight sketch of BT2D showing 
dive brakes extended from 
fuselage bottom and sides. 


Skyraider's High Performance 


Stems From Pin-Point Designing 


T THE TIME OF THE CONCEPTION of 
the Skyraider, a 1,000-lb. bomb 
was considered the normal bomb load. 
A 2,000-lb. bomb or torpedo was 
rated as an alternate or maximum over- 
load. As the result of the Skyraider’s 
underweight, increased lift, and im- 
proved stability and control at low speed, 
the normal bomb load of the craft is 
now 4,000 Ib. 

Carrying these stores externally in- 
stead of in a bomb bay has proven very 
desirable. Present arrangement of ex- 
ternal bomb racks permits carrying 
bombs, torpedoes, or droppable fuel 
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By E. H. Heinemann, Chief Engineer, El Segundo Plant, Douglas Aircratt Co. 


tanks in most any combination, hence 
greatly improving the flexibility and 
utility of the airplane. In addition to 
the three main bomb racks, rocket 
launchers are provided on the outer 
wings, further adding to the usefulness 
of the craft as an attack type for strafing 
and fighting missions. 

It is realized that there are many 
who still advocate bomb bays for ecar- 
riage, instead of arrangements for exter- 


nal stores, and it is granted that for 
many types, bomb bays are more desira- 
ble. However, with the Skyraider, the 
combat radius would have been no great- 
er with internal bombs, assuming drop- 
ping of the bombs when over the target. 
A bomb bay would have given slightly 
greater speed in approaching the target, 
but the present arrangement (without a 
bomb bay) permits greater speed after 
bombs are dropped—when speed is con- 
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sidered to be the most important factor, 

Lack of combat experience during 
peacetime had many bad effects. For ex. 
ample, the numerous inconveniences of 
military equipment—now remedied— 
were considered inherent factors. 

Reports from combat pilots back from 
the Pacific clearly indicated that some- 
thing had to be done to improve opera- 
tional safety and. reduce fatigue. To 
this end, a very rigid cockpit design pol- 
icy was established to provide for the 
safety of the pilot during all conditions 
of flight (including 40-G. crash landing 
provisions) and to promote efficiency and 
convenience of operation of all controls 
and equipment without fatigue. To 
further improve safety of operation on 
the ground as well as sighting vision in 
combat, a forward and downward vision 
angle of 15 deg.—twice the amount pre- 
viously considered aeceptable—was pro- 
vided, together with a free blown cockpit 
enclosure. 

To obtain the best possible cockpit ar- 
rangement and still meet the many con- 
flicting requirements of combat aircraft, 
a total of five cockpit mockups were 
made and hangar-flown by Navy and 
Douglas pilots. Five mockups may sound 
expensive, but in the long run this nun- 
ber is believed to be economical, as evi- 
denced by the relatively small number of 
change requests ultimately received. 
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Dive Brakes 


S/ 


In the selection of a suitable dive 
brake installation, four possibilities were 
considered: A reversing propeller, wing 
brakes, fuselage brakes, and parachutes. 
The reversing propeller appeared most 
promising, since it did not affect the air- 
frame proper, but the idea was aban- 
doned because there was no production 
propeller available having a sufficiently 
rapid rate of pitch change. Wing brakes 
were also abandoned because it was im- 
possible to obtain sufficient drag with- 
out extending the brakes to the outer 
wing; also, every one of a wide variety 
of wing brakes tested by the company 
during the past few years were found 
to have the disadvantage of contributing 
to greater buffeting and poorer control 
in a dive, and because of the effect on 
wing surfaces resulted in lower maxi- 
mum lift than clean wings without 
brakes. Parachutes were also ruled out. 

Finally, the fuselage type brakes de- 
veloped for the BTD were chosen. With 
these brakes, practically no adverse effect 
was found on the control of the BT2D 
in a dive. Wing lift was entirely un- 
affected, and trim change was found to 
be negligible. Also, these brakes proved 
to have the added advantage of being 
excellent maneuvering units for use dur- 
ing combat engagement, formation fly- 
ing, and let-downs from altitude. 
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It was with great reluctance that the 
decision was made to depart from the 
nose wheel type landing gear which 
proved so desirable on the BTD and 
many other Douglas craft. Need to save 
every possible pound as well as to pro- 
vide for a greater variety of external 
stores (bombs, torpedoes, ete.) resulted 
in the choice of a rearwardly folding 
main gear and a tail wheel. It is still 
difficult to determine the exact weight 
difference between the two types of 
gears, but making the best possible al- 
lowances for bomb bay and wing changes 
it is believed that a net saving of ap- 
proximately 100 lb. can be credited to 
the tail gear installation. 

Although the tail wheel was considered 
most desirable for the BT2D, it is be- 
lieved that every effort should be made 
to incorporate nose wheel gear on future 
types because of their safety during field 
landings. 


Stability and Control 


Stability and control requirements for 
earrier-based aircraft have always been 
considered more severe than for land- 
based types—requirements further ag- 
gravated by the dimensional limitations 
imposed on carrier aircraft by reason of 
deck elevator size. In most instances in 
the past, it has been found impossible 
to meet all the Navy stability and control 
specifications, thus necessitating compro- 
mises. However, in the BT2D project it 
was felt that the flying quality require- 
ments could be completely met if an all- 
out effort were made. 

To obtain necessary longitudinal sta- 
bility, fundamental consideration was 
given to arrangement of all equipment 
and dead weight as far forward in the 
fuselage as possible, thus obtaining opti- 
mum tail length within the elevator size 
restrictions. To obtain desired elevator 
control forces, an adjustable stabilizer, 
electrically controlled, was provided. 
This permitted the selection of a smaller 
elevator area, thus giving lighter stick 
forces than would have been possible 
with a fixed stabilizer. 

It is doubtful whether satisfactory 
stick forces could have been obtained on 
the BT2D without the use of power boost 
if stabilizer adjustment had not been 
provided. Free control longitudinal sta- 
bility was improved through the use of 
horn type aerodynamic balance combined 
with a short elevator chord. 

In carrier-based dive bombers it is 
perhaps more necessary than in other 
aireraft types to consider lateral and 
directional stability and control require- 
ments as a single problem. This follows 
from the inseparable nature of these 
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characteristics in both the low speed car- 
rier approach and wave-off conditions 
and in the high speed level flight and 
vertical dive cases. For example, to ob- 
tain acceptable low speed flying qualities, 
it is essential to be able to pick up a 
dropped wing with either ailerons or 
rudder down to the stall. However, the 
required wing dihedral angle to accom- 
plish this is usually excessive for high 
speed dives where application of rudder 
gives excessive roll and yaw. On the 
other hand, if the wing dihedral is too 
low, instability-in-roll will result in the 
flaps- and gear-down cases. 

After extensive wind tunnel tests both 
at Caltech and NACA Ames Laboratory 
at Moffett Field, a wing and tail surface 
arrangement was obtained which gives 
the Skyraider positive stability and con- 
trol about all axes throughout the speed 
range from the stall to a terminal ve- 
locity dive. However, at the same time, 
maneuverability and control harmony 
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Performance comparison bar graphs indicate 
marked improvement in striking power of 
BT2D over SBD and BTD. 


was obtained through the use of aero-. 
dynamic balance on all controls and. 
spring tabs on rudder and ailerons. To 
eliminate the undesirable variations in. 
control and trim experienced with recent 
high speed airplanes using fabric control 
surface covering, metal covered control 
surfaces have been developed for the 
Skyraider—actually lighter in weight 
than the fabric covered surfaces on the 
BTD. 


Combat Performance 


To summarize the effect of all the 
weight- and lift-improvements upon com- 
bat performance, a bar graph is pre- 
sented to compare the BT2D with its 
Douglas predecessors. (Security restric- 
tions do not permit disclosure of per- — 
formance figures.) Bomb load expressed 
in ton-mi./hr. has increased greatly over 
the SBD, and takeoff climb and high 
speed have been greatly improved over 
both SBD and BTD. 

In addition to its most outstanding 
characteristic of great load carrying abil- 
ity, the Skyraider’s low wing- and pow- 
er-loading, high load factor, stability, 
and control give it the added advantage 
of fighter-maneuverability for protection 
against enemy fighters. And its strue- 
tural strength, vision features, and ma- 
neuverability render it particularly well 
suited for strafing and for rocket at- 
tacks. 


Record Development Time 


With war pressures still on, the BT2D 
development was launched with deter- 
mination to complete the project in 
shortest possible time. Engineering, tool- 
ing, manufacturing, and flight test de- 
partments of Douglas’ El Segundo plant 
formed a team—the goal being to fly the 
first plane in 9 mo. Procedures were 
streamlined, coordinators appointed, and 
a policy adopted that design decisions 
could not be carried over to the next day. 
The result: Engineering was completed 
in 5% mo. and first flight was made in 
814 mo.—two weeks ahead of schedule. 
And 91% mo. later, the preliminary dem- 
onstration had been completed, ineluding 
dives—and a plane was on its way to the 
Navy Proving Ground, Patuxent River, 
Md., for final aeceptance trials. 

Successful development of an airplane 
to meet the military requirements of a 
modern dive bomber, in so short a time, 
is a tribute to the excellent spirit of co- 
operation between the personnel of 
BuAer, NACA, and the various divisions 
of the Douglas organization. Although 
the war ended before the BT2D was 
ready for action, it is gratifying to know 
that the Skyraider is proven and ready. 
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How to Service and Maintain 
The Marvel-Schebler Carburetor 


Lucidly detailed here are the company-approved methods for operat- 
ing and adjusting the MA-3SPA model—now newly offered in the 
civilian market. And included is a handy "shooting" guide to service 
troubles, their probable causes, and the remedies. 





F THE UPDRAFT plain-tube fixed-jet 
type, this carburetor was designed 


by the manufacturer—Marvel- 
Schebler Div. of Borg-Warner Corp., 
Flint, Mich.—for use with the popular 
6-cylinder Franklin, Lycoming and Con- 
tinental aireraft engines. Two views of 
the units are afforded in our Figs. 1 
and 2. 

The design incorporates use of an ac- 
celerating pump, double float, manual 
mixture control, double venturi, idle fuel 
cut-off, back suction economizer, and 
safety throttle lever spring which keeps 
throttle open in the event of control 
linkage failure. 


Fig. 1. 


Marvel-Schebler Model MA-3SPA_ car- 


buretor, showing throttle and mixture control levers. 


Accelerating pump insures smooth ac- 
celeration under all conditions by inject- 
ing fuel into the mixing chamber. 

Manual mixture control and idle cut- 
off provide means of adjusting for all 
loads and altitudes and for stopping 
engine by shutting off fuel before switch- 
ing off ignition. Details of working 
parts of this carburetor are shown in 
Fig. 3. 


Principles of Operation 


Idle system: When throttle (see Fig. 
3) is slightly open, very little air passes 
through the venturi, and so the main 
nozzle does not discharge fuel. At the 








same time, however, the high vacuum 
above the throttle causes the primary 
idle nozzle to deliver air-fuel emulsion 
into that zone. Fuel from the fuel bow) 
passes through the mixture metering 
sleeve, fuel channel, power jet, and main 
nozzle. Thence it travels through idle 
supply holes of main nozzle into idle 
fuel restriction tube, where it is mixed 
with air from primary air vent. 
Afterwards, all fuel and air continue 
upward through drilled passage having 
idle fuel delivery holes leading into 
throttle bore near throttle fly. At slow 
idle, only the uppermost hole is deliver- 
ing to the engine. The hole below throttle 
will bleed air into the emulsion -which 
eventually emerges into throttle barrel 
and combines with air passing throttle 
fly. Depending upon throttle position, 
small holes below throttle fly will either 
admit air into emulsion or deliver mix- 
ture from drilled passage. 





Fig. 2. Marvel-Schebler MA-3SPA carbure- 
tor viewed from accelerator pump side. 
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Idle adjusting needle controls the 
quantity of this rich emulsion and thus 
the quality of the idle mixture. Turning 
needle outward gives richer mixture, 
while turning inward makes mixture 
leaner. On idle, some air is drawn from 
below the throttle through the secondary 
idle delivery opening. This air blends 
with the idling mixture. Secondary idle 
mixture delivery begins as throttle is 
opened farther, blending with the pri- 
mary mixture to prevent it from becom- 
ing too lean before main nozzle starts to 
feed. A tertiary idle delivery covers the 
broader idle range. 

Up to about 1,000 rpm. all fuel de- 
livery is from idle system. At higher 
rpm. increasing airflow causes main noz- 
zle to start delivering fuel, while idle sys- 
tem fuel flow diminishes with decreasing 
suction as throttle is opened, until at 
1,400 rpm. idle delivery is practically 
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Fig. 3. Cutaway illustrations of carburetor with 
relative positions of the components depicted. 


eliminated. At full throttle, all fuel 
flows through main nozzle. 


Fuel Distribution 


Because idle and main nozzle systems 
are connected by idle supply holes in the 
main nozzle, fuel delivered by either 
system depends upon the relative suction 
on both these nozzles, this suction be- 
ing determined by engine load and throt- 
tle position. Main nozzle comes into ac- 
tion at any time when throttle is opened 
sufficiently to place engine under load, 
which causes a drop in manifold pres- 
sure. 

Fuel to main nozzle passes through 
metering sleeve and fuel channel, then 
upward through power jet and nozzle 
bore, where it is mixed with air drawn 
through air vent and bleed holes. It is 
then discharged through ‘nozzle outlet 
as an air-fuel emulsion. Air passing 


through nozzle air vent sweeps fuel from 
nozzle well and bore under very low suc- 
tion, satisfying any sudden demand for 
fuel delivery. Air vent screen keeps out 
bugs and foreign matter. 

Accelerating pump discharges only 
when throttle is opened. It provides ad- 
ditional fuel to equalize the sudden in- 
rush of air caused by opening the 
throttle. 

The pump plunger is moved down- 
ward by a lever connected to throttle 
shaft, thus foreing fuel through dis- 
charge tube into carburetor mixing 
chamber. 

When throttle is closed, plunger moves 
upward, refilling pump chamber. If 
throttle is opened quickly, pump follow- 
up spring yields and thus prolongs pump 
discharge sufficiently to prevent over- 
loading of the engine with fuel. 

Mixture metering valve rotates in sta- 
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Fig. 4. Exploded view of carburetor. Key: (1) Is throttle body, (2) bushing, (3) main 
venturi, (4) primary venturi, (5) throttle shaft and stop assembly, (6) throttle fly, 
(7) mixture metering valve assembly, (8) economizer jet, (9) spring, (10) mixture 
control lever, (11) spring, (12) screw, (13) spring, (14) retainer, (15) spring, (16) 
idle needle assembly, (17) float valve and seat, (18) float bracket, (19) gasket, 
(20) screen, (21) float and lever assembly, (22) float lever shaft, (23) strainer 
assembly, (24) throttle lever, (25) pump lever, (26) screw, (27) body and bowl, 
(28) pump discharge tube, (29) power jet, (30) nozzle, (31) idle tube assembly, (32) 
check valve assembly, (33) screen, (34) gasket, (35) housing, (36) flange, (37) check 
valve, (38) plug, (39) plug, (40) pump plunger and stem assembly, (41) spring, 
(42) seat, (43) spring, (44) rod, and (45) connecting rod. 


















































tionary sleeve provided with a transverse 
slot through which the fuel enters be- 
tween longitudinal flat on the valve and 
the edge of slot in the sleeve. When mix- 
ture control is in “R’—full rich—posi- 
tion, metering is controlled by the power 
jet, but in other positions metering is 
by the relative positions of the edges of 
the sleeve and valve. With the mixture 
control lever in “L”-—full lean—position, 
no fuel is allowed to enter-the nozzle. 
This provides what is called “idle cut-off” 
to prevent accidents when working 
around a hot engine. 

Back suction economizer consists of 
passages connecting the throttle barrel 
with the sealed fuel bowl. The position 
of the openings into the throttle barrel 
are so placed that, in the cruising range, 
manifold suction is transferred through 
the passages to the fuel bowl. This sue- 
tion is modified by the atmospheric bowl 
vent, with the result that a differential 
suction is created in the fuel bowl, vary- 
ing both with engine suction and atmos- 
pheriec pressure. This back suction di- 
minishes fuel flow from fuel bowl to 
nozzle and idle system and provides an 
“economy” mixture at cruise. 


Starting 


If engine is cold, set mixture control 
“full rich”, prime engine according to 
manufacturer’s instructions, and_ set 
throttle so that throttle stop is 3/32 in. 
from stop screw. This will open throttle 
about 1/10. Turn engine over two or 
three times, with switch off, to draw com- 
bustible mixture into cylinders. Turn 
switch on and start engine. Because this 
throttle setting gives richest mixture, en- 
gine should idle satisfactorily under these 
conditions. Allow engine to warm up 
until it is firing evenly, before opening 
throttle farther. 

If engine is warm, set mixture control 
in “full rich” position. Pull throttle 
lever back against stop screw. If engine 
has just been running, it should start 
on first turn after ignition is switched 
on, but if it has been standing for a 
short time, it may be necessary to turn 
engine a few times before switching 
on ignition. 

Note that a warm engine should idle 
smoothly with throttle in idling position. 
A hot engine should not be primed, and 
throttle should never be “pumped”— 
opened and closed several times—when 
starting, since this causes raw fuel to be 
deposited in carburetor air box, resulting 
in a dangerous fire hazard in case of 
backfire. 


Use of Manual Mixture Control 


Below 5,000 ft. altitude, mixture con- 
trol should not be used. Above this point, 
mixture control is adjusted by moving 
slowly in and out, with throttle at eruis- 
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ing or full open position, until highest 
rpm. are attained. Mixture will then be 
correct for all-loads and throttle posi- 
tions at that altitude. Mixture control 
should always be moved to full rich posi- 
tion when coming in for a landing, so 
that full power will be instantly available 
if required. If this setting is not used 
under these conditions, engine may over- 
heat because of too lean a mixture, or it 
may actually stop by “starving”. 

In stopping, pull mixture control to 
“idle cut off” or “full lean.” Open throt- 
tle slightly from idle, making engine 
speed about 1,000 rpm. Turn off ignition 
only after engine stops from lack of fuel. 
Manifold and cylinders will then be full 
of air, after which mixture control may 
be returned to “full rich” for starting. 


Service Inspection 


Gaskets and fuel line should be in- 
spected daily for evidence of leakage. If 
any signs of leakage are seen, defect 
should be remedied immediately, because 
there is a dangerous fire hazard in this 
condition even when plane is standing 
in the hangar with the engine not 
running. 

Idle adjustment: After checking all 
other points on engine, if it is found 
necessary to adjust carburetor, following 
method is used: Warm up engine and 
set throttle stop screw so that engine 
idles at about 550 rpm. Turn idle ad- 
justment out until engine “rolls” from 
rich mixture, then turn needle in until 
engine misses from lean mixture. This 
will give the extreme range through 
which the engine will idle. Now turn 
needle out again until setting is richest 
on which engine will run smoothly. This 
adjustment will give a slightly slower 
idling speed than a leaner mixture with 
same throttle opening, but it will also 
give smoother idling. 

Change in idle mixture will affect idle 
speed, and it may be necessary to read- 
just idle speed by resetting throttle stop 
screw. Idle adjusting needle is usually 
set open between 34 and 1 full turn. 
Care should be taken not to damage the 
idle needle seat by turning in the needle 
too tightly, because adjustments are diffi- 
cult to make satisfactorily unless this 
seat is in good condition. 

Float height: By removing throttle 
body assembly and turning upside down, 
the float height can be checked. This 
causes floats to fall into position which 
closes fuel valve, enabling setting to be 
measured. Height from float top to top 
of cover gasket should be 7/32 in. Top 
surface of float should be parallel to 
surface of gasket. Both floats should be 
checked. 

Accelerating pump: Pump link may 
be placed in any one of three holes in 
pump lever, in order to vary length of 
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Fig. 5. Method of testing float valve and seat. Distance "A" should 


be exactly 11/16 in. for this model. 


stroke. Normal position of link is in No. 
3 hole (giving longest stroke), though 
No. 2 hole may be used in extremely hot 
climates or with high test fuels. No. 1 
hole (giving shortest stroke) is rarely 
used. 


Testing 


Connect carburetor to fuel supply un- 
der pressure specified for engine installa- 
tion. Then attach rubber tube to car- 
buretor drain and insert glass tube, as 
shown in Fig. 5. With 24 in. pressure 
head on fuel, distance “A” should be 
11/16 in. and float height 7/32 in. If 
float level rises, this indicates leakage 
around seat. If leakage cannot be cor- 
rected by cleaning, float valve and seat 


Float height must be 7/32 in. 


should be replaced by a matched set ob- 
tained from Marvel service station or 
factory at Flint, Mich. 

Accelerating pump is tested by operat- 
ing throttle lever three or four times 
through its full stroke. This should ex- 
pel a fine spray of fuel through dis- 
charge nozzle each time throttle is 
opened. Operator should, of course, 
stand in a position where fuel spray 
will not be directed at his eyes and face. 
If discharge is weak, pump plunger re- 
quires replacing or repacking; but if no 
fuel is discharged, inlet check valve must 
be renewed or serviced. Discharge tube 
will give either one of the above effects 
if it is clogged, so this part should be 
checked to make sure that it is clear. 





Service Troubles and Their Remedies 








Trouble 


Probable Cause 


Remedy 





Water in Carburetor 


Drain carburetor bow] 





not idle properly 
properly set 


: F Defective fuel pump Replace or repair 
Engine sputters or dies Dirt or ice in line Disconnect line and blow out 
Mixture too lean Adjust idling needle 
Throttle not working Free controls and linkage 
. -»| Mixture too rich Adjust idling needle 
Regine: meme ont wil Defective fuel pump Replace or repair 


Throttle stop screw im- 


Adjust (see text) 





Engine will not start No fuel 


Defective fuel pump 


Ice or dirt in gas line 


Replace or repair 

Refuel 

Disconnect and blow out fuel 
line. Drain carburetor 





Loss of power 


manifold 








Dirty air cleaner 

Improper grade of fuel 
Accelerator pump jams 
Icing of carburetor and 


Service cleaner element 
Use right grade 
Replace plunger assembly 


Reset heat control 















MAINTENANCE 





Convenient Engine-Trade Plan 
Offered by Continental 


Featuring attractive flat rates, newly established service immediately 
provides factory-rebuilt power plants as replacements for plane 


owners’ used engines. 


And with dealers at 200 fields already par- 


ticipating in system, flyers can readily arrange the exchanges in 


their own areas. 





operators, engine overhaul has 

been a rather long process, using 
up an excessive number of man-hours 
because of lack of the highly specialized 
machinery required for economical work- 
ing. To reduce the resultant expense to 
aircraft owners and at the same time to 
provide the advantages of quick engine 


| ese IN THE CASE of the largest 


replacement, Continental Motors has 
worked out a plan whereby any of the 
company’s used current engines may be 
exchanged by a plane owner for a fac- 
tory-rebuilt unit carrying the same guar- 
antee as a new engine. 

Because of economies made possible 
through production line methods and 
through the same factory processes used 


in building new engines, charges for this 
exchange service are lower than would be 
possible for comparable work done on a 
unit basis. Figures quoted for stripped 
engines are: Model A65-8, $247.50; 
A75-8 or A75-9, $271.80; and C75 or 
C85, $288.00. These rates assume that 
the engine shipped into the plant is in 
running condition. If otherwise, repairs 
are made and charged for at 50% more 
than list price for such parts as are re- 
quired to put the power plant back in 
rumable condition. 


Factors Governing Equipment 


Accessories also are exchanged on a 
flat rate basis, with exception of spark- 
plugs, ignition harness, air scoop, oil 
sump, and other expendables which are 
replaced with new items. All quotations 
include labor, new or remade parts, and 
packing in engine shipping box. 

Equipment and accessories for an en- 
gine vary considerably with the type of 
aircraft with which it is used, therefore 
these parts are removed before shipment 
to the factory and are later installed on 
the replacement engine. 

To make this exchange service as wide- 
spread as possible, Continental Motors 
has arranged with over 250 dealers at 
about 200 airports to have exchange en- 
gines available, thus wherever they may 
be, aircraft users will be able to obtain 
replacement engines conveniently when 
the need arises. 

An additional advantage is that re- 
gardless of the number of flight-hours on 
the plane’s log, the owner ean. always 
have an engine which carries the same 
guarantee as a new one, but at a frac- 
tion of new-engine cost. 


Disassembly line at Continental's Mus- 
kegon, Mich., engine rebuilding plant. 
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Manifold Repair Fixture 
Checks inaccuracies 
e For checking exhaust manifold repairs for alignment 


and accuracy, C&S built this special bench, to which 
completed work is bolted. Any distortion, or other fault, 


can be immediately discovered and remedied while part 
is on fixture. 
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Compact Washing Booth 
Saves Many Steps 


e Planned to save as much space and lost motion as 
possible, this AAA washing booth features a soaking 
tank (bottom left) over which is a drainage and wash 
rack. On ceiling above rack are fixtures for hoist 
equipment used when lowering parts into tank. At 
right is rack of steam-heated pipes for rapid drying 
of washed parts. Shelves carry supplies and spares. 





Test Bench Features 
Many Improvements 


© To improve efficiency of standard generator-and-motor 
test bench, PCA’s electrical department introduced sev- 
eral changes. Sponge rubber blocks were added between 
holding clamps and machine being tested; leads were 
fasten together to prevent chafing from vibration; 
mahogany backboard was used to support instrument 
boards, thus permitting clips and brackets to be serewed 
to rear side for securing leads; and all master switches 
were mounted directly beneath instruments which they 
control. 
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It'll Pay You to Promote 
LIGHTPLANE INSURANCE 


SECOND OF TWO SPECIAL ARTICLES* 


By R. L. TEMPLETON, Aviation Insurance Consultant 


This practical perspective for the airport operator considers the 
various liabilities—property, public, and passenger—to which the 
plane owner is subject, also affords a lucid examination of the 
protection which insurance affords. Included is a handy guide to the 
provisions of the several states, and specific prices and limits of the 


policies are noted. 





tion insurance builds double values— 

for such insurance benefits the oper- 
ator himself as well as his plane-owning 
customers. Morever, these two advan- 
tages work together to promote the well- 
being of aviation as a whole. 

The operator’s customers benefit be- 
cause they will be adequately protected 
against damage claims and ean, accord- 
ingly, fly with more ease of mind. And 
the operator himself benefits because he 
thus gains a more staunch clientele. He 
may also profit by offering an insurance 
service. Finally, it is to be noted that, 
overall, “insured planes insure the busi- 
ness.” 

A plane owner who is adequately cov- 
ered by insurance will not be so set back 
by an accident or be bankrupt via claims 
for damages—but an uninsured owner 
who has become involved because of air- 
plane damage or finds himself enmeshed 
in a lawsuit may be forced to sell out 
and quit flying—and the operator loses 
a customer. 

Since aviation insurance represents a 
fairly large item of operating expense 
for the plane owner, it offers the oper- 
ator a profit-promising sideline which 
will broaden and improve his service. 
The great majority of our postwar plane 
owners will be newcomers who have had 
little experience with airplanes or air- 


I T CERTAINLY MAY BE SAID that avia- 


Templeton’s initial article, 
2 of Feb. AVIATION. 


* Mr. 
peared on page 8 


ap- 
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plane insurance, and they will, naturally 
enough, look to the operator for guid- 
ance. 

Hence, the operator himself needs to 
be well-informed on aviation insurance 
to answer questions, and in many cases 
he will want to have a well-qualified 
agent to service his customers. He may 
also consider adding an insurance de- 
partment to his business. It’s best, too, 
if the agent he selects has done some 
‘flying, so that he knows the risks to 
which an average plane owner is vul- 
nerable. The larger airport operator 
might well establish a fully-staffed office 
to handle both the insuring and financing 
of aircraft. Such a service would be 
distinctly convenient for the patrons. 

The two prime types of aviation in- 
surance are: (1) Aircraft “hull” insur- 
ance, which covers damage to the plane, 
and (2) liability insurance, which pro- 
tects the plane owner against claims for 
injuries to passengers or to third persons 
outside the plane, or for plane-caused 
damages to property. Our previous 
article described the various types of 
“hull” insurance and their respective 
costs; the present article is devoted to 
liability insurance. 


Legal Responsibilities 


The average plane owner will, of 
course, have a general idea of his re- 
sponsibility for damages and his need 
for liability insurance to protect himself 


against claims. But when he fully 
understands the extent of his liabilities, 
he will be much more firmly convinced 
of the desirability of this form of protec- 
tion. In discussing the subject with 
him, the airport operator will do well to 
point out the specific provisions of 
state legislation. 

The pilot is imposed with “absolute” 
liability or “presumed” negligence for 
injuries to third persons and for damages 
to property caused by his airplane by 
express statutes in 19 of the 48 states. 
Georgia and Maryland have -adopted 
“presumed” or prima facie negligence 
statutes, and 17 states (Colorado, Dela- 
ware, Indiana, Michigan, Minnesota, 
Montana, Nevada, New Jersey, North 
Carolina, North Dakota, Rhode Island, 
South Carolina, South Dakota, Tennes- 
see, Vermont, Wisconsin, and Wyoming) 
have adopted the “absolute” liability 
provisions, Sections 4 and 5, of the Uni- 
form State Law of Aviation. 


Section 4 provides that the pilot shall 
be liable for actual damages incurred by 
a forced landing. Section 5 provides 
that “the airplane pilot or owner shall 
be liable for all damages that are caused 
by the ascent, descent, or flight of the 
aircraft, or the dropping of any object 
therefrom, whether such owner was neg- 
ligent or not, unless the person injured 
was contributorily negligent.” 


Five other states with aviation liabil- 
ity legislation (Arizona, Arkansas, 
Idaho, Missouri, and Pennsylvania), 
have statutes which provide that the 
plane owner’s liabilities to persons and 
property on the ground shall be de- 
termined by tort law (a tort is defined 
as any private or civil wrong by act or 
omission giving rise to a remedy which 
is not an action of contract). In decid- 
ing suits for damages or injuries caused 
by airplanes in these five states, the pilot 
(or owner) would very likely be held 
liable under the tort law doctrine of res 

(Turn to page 155) 
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|. .TO MAKE MAIN STREET 
CONSCIOUS OF YOUR AIRPORT 


PART IV OF A SERIES 


iy 
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The airport must first sell itself on its appearance in order to attract 
the public, interest prospects, and build customers. (A. S. Bergen photo) 


and wait for business to come to 

his airport. For the fact is that 
any enterpriser must take pains to pub- 
licize his services before the maximum 
number of the right people—if he in- 
tends to show the greatest financial re- 
turn. This calls for a concerted and ef- 
fective marketing effort. 

Immediate postwar demand will tend 
to level off after a reasonable time. And 
regardless of the sellers’ market that will 
exist for a while, the wise operator will 
plan a marketing and promotional pro- 
gram, with intent to “educate” prospects 
as well as to obtain direct sales. 

The importance of the salesman should 
not be underestimated, for he can do 
much to make an enterprise a success. 
In truth, he has often been the real 
Pioneer in placing a new product be- 


N OPERATOR CAN AFFORD to sit’ back 
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By CHARLES A. PARKER, Flight Service Division, Robinson Aviation, Inc., Teterboro 
Air Terminal, Teterboro, N. J. 


Telling how to attract people to the field, and how to make them 
really like it when they get there, this practical feature examines 
all the varied phases of airport promotion. And punctuating it are 
a score of proven tips—everyone a ready-to-work business-builder. 





fore the public. Because aviation has 
borne more than its share of publie doubt 
and indecision, the role of the salesman 
assumes additional importance. 

It is unfortunate that airfields are not 
always located on a beaten path. Too 
frequently they are remote and at times 
even difficult to reach, thus making hard- 
er the operator’s job of “selling the air- 


port to Main Street.” Promotion and 
sales effort, under these circumstances, 
will have an even greater importance 
than in the case of the man whose en- 
terprise is more centrally located. 

One frequent prewar complaint was 
that aviation did too much selling to avi- 


_ation people, and in a measure this was 


true. The need to reach outside the so- 
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called “aviation circle” should constantly 
be borne in mind. From the day business 
starts, all marketing efforts must: be ac- 
companied by a genuine “service to the 
customer” attitude. Certainly, perfection 
has not been reached; accordingly, it’s 
a rare operator who cannot profit by 
giving serious consideration to the mat- 
ter of how he’s handling and serving 
his clientele. No matter how many cus- 
tomers stand at the counter, operators 
will do well to sell, as well as serve. 
That’s demanded to keep the trade. 

The airport owner has to sell both a 
service and a product, each with its own 


particular problem. And each is linked | 


with the other—for the product. (the air- 
plane) is dependent to a considerable 
extent upon the service for its success. 
The sale of an airplane coalesces with 
the further sales of service. 

Without owning any aircraft, the op- 
erator of an airport can offer fuel, stor- 
age, supplies, and mechanical service to 
plane owners. Miscellaneous concessions 
to vendors can also be leased. If the 
owner does not desire to operate air- 
craft, a concession can be granted to 
some pilot to carry on flying activities 
at the field. Even aircraft dealerships 
have been maintained without flying ac- 
tivities, but it is doubtful if this is feasi- 
ble, except in rare instances. 

The smaller type of operation will 
comprise the conventional services— 
namely, instruction, rental, sightseeing, 
and charter flying, while other activities 
may develop from these basic factors. 
The operator may not be in a position 


to invest in aircraft for sale nor make 
deposits that will bring him a dealership, 
and in this ease he might act as a broker 
for several makes through arrangements 
with the dealers for his area. However, 
if he purchases and operates a new air- 
plane, he will probably have some sort 
of dealership arrangement. 

With the present trend in aircraft 
sales, almost every operator will want 
some affiliation, either as representative 
or dealer. A distributorship, while de- 
sirable, will probably be beyond the 
reach of the smaller type of aviation 
enterprise. Aircraft sales, with the at- 
tendant supply and maintenance, should 
eventually become a basic activity of op- 
erators, with flying services conducted 
more and more as a means to promote 
sales. 

For years the barnstormer traded al- 
most entirely upon “first-time” passen- 
gers, his stock in trade being the un- 
usual experience of flight. Since those 
early days, the aviation field has widened, 
but people will still buy first hops, and 
on the development of their desires will 
be built the private flying industry. Then 
as aviation advances into the future, pri- 
vate flying should fall more and more 
into the “solid” category of utility. 

The barnstormers put in some pretty 
good selling effort. Though some of the 
tactics they used to get people into the 
air would have done credit to Barnum 
himself, the fact remains that they did 
get people to buy flights. Present busi- 
ness might take a small page from this 
historical period and profit thereby, not 


a 


Combination business office and salesroom of Lehigh Aircraft (Allentown-Bethlehem Airport) 
tries fo impress upon customers that this is an efficient business organization. 
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through the circus performance that then 
was aviation, but in this basic matter of 
selling. 

There are several factors which have 
a decided bearing upon the sales effort. 
Naturally, it is essential to have air- 
worthy equipment, competent pilots, and 
good maintenance, with sound methods 
throughout—all elementary parts of a 
first class airport operation. Business- 
like and attractive appearance eounts, 
too—in other words a “good front” must 
be presented. With this accomplished, 
there comes the necessity of maintaining 
the right attitude and recognizing at all 
times what service-to-the-trade means. 

~The operator must have a correct un- 
derstanding of what should be provided 
by such a semi-luxury business, and he 
should create the same attitude in the 
public mind toward himself, toward his 
business, and toward aviation as a whole. 
As for airport attractiveness and good 
appearance of planes and other equip- 
ment, nothing is more convincing to the 
prospects. An airplane need not be a 
new one to inspire confidence, but it’s 
essential that it look well. 

No matter how small an operator’s 
headquarters may be, and despite the 
choice of materials for their construc- 
tion, they can still be “dressed up”, and 
this goes for the personnel, as well. All 
that’s required for “policing” is a broom 
and a rake. That is, after some paint 
and a little effort have been employed. 
People like clean quarters and clean 
equipment, and of course a clean air- 
plane helps to sell itself. 

It should be constantly remembered 
that the personal plane is a semi-luxury 
product. It follows that if the field op- 
erator wants to get in on the class of 
trade which can really contribute to his 
success, then all factors must be in 
keeping—both tangible and intangible. 
Good service must be given to everybody. 
This means attention to the customer's 
needs, being prompt in appointments, 
standing by agreements, and so forth. 
In each dealing, the customer should be 
made to feel that he is the most im- 
portant consideration for the moment. 

The smart proprietor will see that the 
customer gets what he wants, when he 
wants it, and as nearly the way he wants 
it as is possible. A little extra, now and 
then, in the way of service can show big 
returns, and the operator may arrange 
this without contravening his regular 
business methods. It has already been 
shown that it is easy to have systematic 
procedure in all phases of the operation, 
and sticking to this system will do much 
to enhance the quality of the business. 

The foregoing can be summed up uD- 
der the head of continued customer satis- 
faction. Dissatisfied customers not only 
mean loss of revenue, but are bad ad- 
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vertising. The writer has spent much 
time and effort to prevent dissatisfac- 
tion on the part of both transient flying 
trade and aircraft owners, knowing that 
it is sometimes more difficult to keep cus- 
tomers appeased than it is to sell to them 
in the first place. 

Extremely unwise is the operator who, 
after selling aircraft, then fails entirely 
to follow through with the customer. The 
amount of attention and service given 
to customers by the automobile trade 
will be a good example of how this kind 
of business should be built and main- 
tained. 

After advertising and promotion has 
provided sales leads, the personal con- 
tact and follow-up are essential. Some 
prospects must be worked on by repeated 
ealls before a sale can be made. The 
number of sales are almost in direct ratio 
to the amount of effort expended in this 
manner. 


Some services, such as charter flying, 
ean only be sold to a limited extent, so 
it becomes necessary to have the com- 
pany’s name displayed in the right 
places, so that customers are attracted to 
eall when their need arises. Student fly- 
ing and subsequent rental flying should 
be developed by advertising and contact 
work, the same as aircraft sales and the 
attendant maintenance and supply busi- 
ness. 

While any public talk, roadside sign, 
or good word passed along by a satis- 
fied customer may be thought of as ad- 
vertising, the usual media considered are 
the commercially written or spoken word. 
Advertising offices divide all the forego- 
ing into “mass” or “class” media. Mass 
media, such as posters, signs, and win- 
dow cards, can be used to advantage, 
though it may not be easy to place such 
items in desirable locations. Billboards 
reach a specific section or flow of the 
auto-owning higher-income traffic, but 
are somewhat expensive. ‘Bus and car 
cards are not particularly applicable to 
aviation sales purposes. Newspaper ad- 
vertising on any considerable scale may 
be costly, however.in smaller communi- 
ties a local paper mayxbe used to some 
extent. In this case, the fact that the 
airport is an advertiser will be an excel- 
lent reason for obtaining free publicity 
in the form of news items. A gollege pa- 
per can be an excellent medium, particu- 
larly if the college has a well-to-do 
student body. 

There is little evidence that radio, with 
iis rather high rates, has been used to 
any extent by the aviation business. 
Some free radio time may be possible 
because flying ean still provide some 
rather unusual material. In any event, 
radio advertising should be supplemented 
by other publicity. 

Class media will be of most interest 
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Comfort facilities, such as this powder room at Hoosier-Parks Airport, Indianapolis, go far in 


holding trade of particular customers. 


to the operator, because he is definitely 
after a class market. 

Magazines—except for the specific 
aviation publications—are generally 
outside the operator’s scope, though avia- 
tion schools, seeking national enroll- 
ment, use them. The writer has em- 
ployed classified columns of aviation 
magazines successfully in selling special- 
ized types of aircraft. 


Other Approaches 


Direct mail enables sales effort to be 
concentrated on a particular group. It 
enables the smallest operator to com- 
pete with the largest through a direct 
control of a list of people to whom he 
sends his message. The type of material 
sent can range from a few personalized 
letters to thousands of penny cards. Suc- 
cess of direct mail depends-upon the care 
with which the message is prepared, the 
accuracy and completeness of the mail- 
ing list, and the adequacy of the follow- 
up. If these points are remembered, 
direct mail advertising provides the op- 
erator with an economical coverage and 
appears to offer him the most return for 
his money. Any descriptive literature 
used in direct mail ean also be used for 
over-the-counter distribution at the air- 
port. | 

Personal contact with good selling ap- 
plied to the leads developed by direct 
mail, may carry the sale through to a 
finish. Theater and convention programs 


and special or seasonal editions of local- 


publications are usually quite selective 
and may be: utilized to advantage. 


Directories can be useful to list the 
operator’s services, particularly the clas- 
sified section of the telephone directory. 
Calendars, provided they are attractive, 
ean be valuable, representing all-year 
advertising. Blotters and small desk eal- 
endars serve as excellent reminders. 
Gifts can be used to advantage on a 
selected list, creating much goodwill, es- 
pecially at the Christmas season. 

In all printed advertising, it is essen- 
tial that the copy should be alive—both 
attractive and imaginative. A successful 
hotel man once said, “Don’t sell steak, 
sell Sizzle!” Certainly, aviation has 
plenty of sizzle that can be used in sales. 
“Flying—the sport of sports”, “It’s fun 
to fly!” “Flying opens new horizons”, 
and “Let’s take a flying lesson!” are 
samples of headings which have 
“worked”. From such heads, copy should 
follow that will make the ad a personal 
appeal to the reader that will make him 
picture himself at the controls. Appeal 
should be made to émotion as well as 
logic, and to imagination as well as fact. 
Facts and statistics may make interest- 
ing reading for the confirmed pilot, but 
they have little appeal to the newcomer. 
This applies to the sales talk as well as 
to written advertising. 

In all advertising it is wise to allocate 
an amount of money in advance for a 
season or a year—to prevent hit or miss 
dribbling away of money through having 
no planned program. As the business 
grows, it may be found desirable to turn 
to a professional agency to conduct the 
company’s advertising. 
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Low-Cost Reflectors 
Simplify Runway Lighting 


By R. H. MUEHLBERG, Minnesota Mining & Manufacturing Co. 


Portable, relucent units—outgrowth of auto-highway night markers— 
provide economical runway illumination. System can be set up by one 


man in half an hour. 





ONSEQUENCE of the present rapid 
growth in instrument instruction 
will be that airmen will tend to 
prolong their flying for a few hours 
after sunset. And to make this possible, 
it’s essentia! that many more ports have 
illuminated runways. 
Obviously, such lighting systems must 
be economical enough to show a reason- 
able return on the investment and must 


Day and night scenes, taken from same position af Wold-Chamberlain 
Airport, show lighting of 1,500-ft. runway by two 1,200w. floodlights 
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also be sufficiently rugged so that main- 
tenance won’t eat up the profits. Current 
consumption should be small, consistent 
with adequate illumination. 

Recent experiments by CAA at Minne- 
apolis and Rochester, Minn., airports 
have shown that low-cost runway light- 
ing is now practical. 

Basis of the system is a 4%4-lb. croquet- 
wicket-like reflector made of “Scotch- 


illuminating 30 reflectors. 
of "Scotchlite’ stretched on light metal frame. 


lite”, the same material which is used 
in many highway reflecting markers and 
signs made by Minnesota Mining & Mfg. 
Co. These reflectors are spaced at 100-ft. 
intervals along both sides of the run- 
way, 30 being sufficient for a 1,500-ft, 
strip. If a change in the wind requires 
use of another runway, the entire lot of 
reflectors can be replaced in the new 
position in less than 30 min. Their light 
weight and comparatively small size per- 
mits one man to carry a full set. 

Light is provided by one floodlight for 
each side of the runway, with the exact 
amount of illumination decided accord- 
ing to atmospheric conditions—maxi- 
mum being about 1,000w. Considerably 
less might be effective in higher altitudes. 

Because there is no glare from the 
reflector system, pilots easily see the sur- 
face of the runway when landing. Dur- 
ing the experiments, transport pilots 
using Wold-Chamberlain stated that suf- 
ficient light was provided by the planes’ 
landing lights, also that the reflectors, 
when placed on top of boundary-con- 
cealing snow, clearly demarcated the 
limits of the runway. 


Inset: Reflector device consists of sheet 
Weight is / |b. 
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TAGGING Wels BASES 





CAA Integrated Maintenance 
Meets Opposition 


Recently proposed plan by CAA to 
organize and operate its own storage and 
repair bases in different areas of the 
U. S. has been severely criticized by 
leading aviation bodies and the U. S. C. 
of C. 

Following quotations illustrate the 
viewpoints : 

“Storage and maintenance of CAA- 
owned aircraft can be satisfactorily ac- 
complished, as in the past, as an activity 
of private enterprise.” — W. T. Piper, 
Chairman, Personal Aircraft Council of 
ATA. 

“Plan would be wasteful of public 
money. ... There is no assurance CAA 
will not grow into an overhaul setup 
for other agencies of government.”— 
Col. Roscoe Turner, Pres. NATA. 

“ADMA will go on record whole- 
heartedly as being entirely opposed to 
the CAA plan to enter storage depot- 
repair base  business.”—Arthur S. 
Brown, Representative. 

“We are on record, and have been 
for a long time, as being unalterably 
opposed to government competition with 
private enterprise. . . .The issue involved 
is a fundamental one. Everyone inter- 
ested in advancement of aviation must 
fight to preserve it.” — Lowell Swenson, 
Mgr., NAA. 

“It is wasteful of private money. The 
plan and its extension threatens to slam 
the door of opportunity in aviation.”— 
ATS, Resolution of Board. 

U. S. C. of C. claims that repairs ean 
be made more efficiently and econom- 
ieally by private contract, pointing out 
that Federal Code, Annotated, Title 41, 
See. 5, provides that contracts of less 
than $100 can be let without advertising 
for tenders, ete., and that such con- 
tracts could well be Jet on an annual or 
semi-annual basis. Chamber also states 
that this procedure would not interfere 
with CAA supplying parts for repairs 
from a central storage base. 

Republic’ Continental, gad’ Bao axent at 
Teterboro Airport, N. J., has completed a 
new hangar and apron. Firm will continue 
to use showroom at 332 W. 57 St. N. Y. C 
+.. Ercoupe is now being sold at Rockaway 
Airport, N. Y., by the pO nent Aviation 
Corp, which is also Gulf and Piper agent. 
At same field, Trans-Eastern Airways sells 
Commonwealth and Bellanca planes. .. . 

iley Post, Jr., of Lehigh Aircraft, Allen- 
town-Bethlehem Airport, Pa., reports that 
a customer landed an Ercoupe on Hamilton 

t., Allentown, and taxied to a parking lot. 
Though given a “ticket”, pilot was turned 


Oose by court. ... Farley’s Air Park, New 
Baltimore, N. Y., Taylorcraft agent, oper- 
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ates land and seaplane base on Hudson 
River. Owner J. W. Bartell has constructed 
picnic ground and swimming beach... . 
John R. Nelson is building a new airport at 
Croton, N. Y., with two 2,500 ft. runways 
.... Based at Oyster Bay, N. Y., a group 
of AAF veterans is starting a commuting 
service to N.Y.C. ... New promotion idea 
by J. B. Fletcher, of Franklin-Norfolk Air- 
port, Mass., calls for free solo courses award 
via competitive exams at local high schools. 
Field has 3,500 ft. runways on well drained 
sandy soil. Brick repair shop is under 
construction. . . . Schroon Lake, N. Y., 

be connected to N.Y.C. by airplane service 
operated by Monarch Airways, based at 
Brown Swan Club, on Lake. ... Lake 
Susquehanna Airport, Blairstown, N. J., is 
now approved advanced flight and instru- 
ment school, giving Link training. ... Tom- 
linson Field, Skowhegan, Me., is enlarging 
its seaplane base facilities and has built 
a parachute loft. Staff includes aircraft 
inspector and two flight examiners. . . 
Wm. F. Kinser, of Yonkers Seaplane Base, 
N.Y., has added 124,000 sq. ft. to the prop- 
erty, with 500 ft. front on Hudson River.... 
Cliff Leutholt of Columbia Aircraft Services, 
Bloomsburg Municipal Airport, Pa., reports 
firm now has CAA rating as composite and 
metal aircraft, engine, and instrument re- 
pair agency. 


Second Region—Tennessee State Bureau of 
Aeronautics is publishing a quarterly, 
“Tennessee Air Progress,’”’ devoted to devel- 
opment of aviation in that state. ... Mil- 


ford Airport, Dickerson Lane, Falmouth, 
Ky., is now Aeronca dealer. ... Paris Avia- 
tion Club, Ky., has elected Wm. Harper of 
Carlisle, pres.; Chas. Langfel, v.p.; R. Shout, 
secy.; and S. Wilson, treas. Membership 
is now 27. 


Third Region—Victory Field, Warsaw, Ind., 
Aeronca, Fairchild, Trimmer, Continental, 
Firestone, Gulf, and Motorola dealer, is 
operated by Sky Pilots, Inc., Rev. Paul 
C. Hartford, Mgr. . . . Illinois Air Pilots 
Assn. met recently in Chicago to protest 
against state registration fee. ... NATA 
regional convention at Chicago held a meet- 
ing under leadership of J. R. Harrington, 
regional pres., to formulate plans for future 
development. . . . Arthur H. Starnes has 
opened a parachute loft at 203 N. Wabash, 
Chicago. . . . Flying Farmers of Iowa re- 
cently met at State College, Ames, Iowa. 


Fourth Region—Boyd Aero Service, Santa 
Fe Old Municipal Airport, N.M., has ar- 
ranged for airstrips in neighboring moun- 
tains for tourist landings and is giving 
mountain-flying instructions. Firm also 
has a U-Drive-It auto system for travel to 
places where planes cannot land. Airport 
may be reached via radio beam which 
“steers clear’ of mountains. Boyd is Piper 
and Continental distributor for region... . 
Talley Auto Supply, Roosevelt, Okla., no 
has agency for Luscombe, Continental, 
Phileo, and Goodrich. 
(Turn to page 162) 
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Maybe you've run into a sales and service snag, face some overhaul 
hurdle, are grappling with a flight teaching tangle, or seek guidance 
in the maze of maintenance. Whatever the perplexity, it's “fair shoot- 
ing" here in our operators’ corner. Answers, and criticisms of answers, 
will be paid for at AVIATION's usual rates. Welcome, too, will be 
photos or sketches which “point up" the problems. 


QUESTION 2. —Do you make a landing 
charge when a visiting pilot uses field 
facilities for a few hours but does not buy 
fuel or service? What are your reasons for 
doing or not doing this? Do you find that 
this landing charge is expected by visitors? 
—R.K. 


Answer; “Even when visiting pilots stay 
most of a day at the airport without 
spending anything, we make no landing 
charge, since we consider the goodwill 
worth more than any such small amount 
these airmen might pay to come in. We 
find that eventually they all return and 
bring others with them. .. .So far, we 
have not met any pilots who expected 
to pay for use of the field for landing.” 
—F rank 8. Pittenger, Lake Susquehanna 
Airport, Blairstown, N. J. 


Answer: “We are definitely opposed to 
charging for landing at any time—for 
these reasons: First, we ourselves don’t 
expect to be charged when we land at 
other fields; and second, we want to make 
visitors feel that they are welcome to 
our field and not merely regarded as 
just so many customers. We have yet to 
find a private pilot who acted as though 
he expected to pay for landing.”— 
Joseph Alta, Rockaway Airport, Edge- 
mere, L. I., N. Y. 


Readers Are Invited to Answer— 


Question 3.—Which of these sources of new 
business do you consider the best: (A) 
Customer goodwill, (B) billboards, or (C) 
local newspaper advertising? What has 
been your experience with these mediaf 
Have you used successfully any other 
method for attracting business to the air- 
port ’—D.H. 
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Artist's conception of completed Northrop XB-35 Flying Wing shows 
unusually smooth aspect of AAF's latest very-heavy bomber. Powered 
by four 3,500-hp.-plus PEW Wasp Majors turning 8-blade coaxial 


Hamilton Standard Superhydromatic props, craft is stated fo have 
10,000-mi.-plus range. Remofte-contro! gun turrets are fitted in center 
section and both above and below 172 ft. wing. 


NORTHROP XB-35 FLYING WING 
SET FOR FLIGHT TESTS 


ITH COMPLETION of Northrop’s 

\\/ XB-35 Flying Wing, preliminary 

details are now available on one 

of the most ambitious AAF aircraft 

projects ever attempted, an all-wing 

long-range, very-heavy bomber with a 
range surpassing 10,000 mi. 

Spanning 172 ft., and with 4,000 sq. 
ft. of wing area, the giant craft is said 
to be capable of operating at an over- 
load gross weight of 209,000 lb. Design 
empty weight is given as 89,000 lb., and 
design loaded weight as 162,000 lb. Four 
Pratt & Whitney Wasp Majors (one 
pair each of R-4360-17 and R-4360-21 
series) equipped with single-stage GE 
turbo-superchargers develop well over 
3,000 hp. each. They are fitted with four 
eight-blade Hamilton Standard Super- 
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hydromatic reversible pitch counter- 
rotating propellers of 15 ft. 4 in. dia. 
A crew of 15 (inclusive of 6 alternates 
for long missions) is designated. Crew 
positions are in a pressurized central 
nacelle. Cost of the prototype is esti- 
mated as about $13,000,000, and Army 
contracts call for 15 such planes. 

A new high-strength Alcoa aluminum 
alloy is used in the craft’s fabrication. 
As the name Flying Wing implies, the 
XB-35 has no conventional fuselage or 
tail surfaces. The boomerang-shaped 
wing has a root chord of 37 ft. 6 in, 
tapering to 9 ft. 4 in. at the tips. Over- 
all length of the craft is 53 ft. 1 in., 
and overall height is 20 ft. 1 in. 

The control systems developed for the 
Flying Wing are among the interesting 


features of the craft. No vertical sur- 
faces are used. Elevons (combination 
elevators and ailerons), each more than 
35 ft. long, are utilized. In place of rud- 
ders, huge “clam-shell” split flaps are 
independently actuated by pedal pres- 
sure to set up sufficient drag to help 
swing the bomber around. An advan- 
tage of this type of control is that it cre- 
ates no additional drag when it is not 
in use. Landing flaps, each more than 29 
ft. long by 6 ft. wide and containing 
about 175 sq. ft. of area, can be de- 
pressed almost normal to the slipstream. 
Long slots run parallel to the leading 
edge near the wing tips. So as not to 
impair the plane’s efficiency at high 
speeds, these slots are faired over by 
special panels which are automatically 


AVIATION, May, 1946 











'e 









actuated to open at stalling speeds. 

Controls are actuated through a full- 
boost hydraulic system coordinated with 
Northrop-designed pneumatic loading 
devices to retain pilot’s feel. It is stated 
that without this “feel” system the pilot 
could, with two fingers, exert the booster 
controls sufficiently to tear off the con- 
trol surfaces. The boost devices use 92 
hp. tapped off from the Wasp Majors 
to work eight hydraulic motors. The 
special Minneapolis-Honeywell auto- 
matic pilot. has four motors. 

Fully retractable tricycle landing gear 
is fitted with 514 ft. dual wheels on the 
main gear and a 4 ft. 8 in. nose wheel. 
Actuation is by electric power, which 
also operates landing gear doors, bomb 
bay doors, gun turrets, radio, and other 
equipment. Four alternators geared to 
the Wasp Majors supply 400-cycle 3- 
phase 208 v. a.c. at the rate of 120 
kw./hr. Ten miles of wiring are in- 
stalled. 

To provide maximum streamlining, 
Northrop engineers decided to bury the 
four P&W engines in the wings with 
only the prop shafts of the coaxial pro- 
pellers protruding. And instead of pro- 
viding each engine with numerous air 
scoops, “plenum chambers” were de- 
vised. Long ducts, one in the leading 
edge of each side of the wing, take in the 
air and direct it into the chambers, where 
the forward motion of the plane builds 
up pressure. From here the airflow is 
diverted to feed the two superchargers 
on each engine, the intercoolers, also the 
oil coolers. And a large part is directed 
back over the engines. 

Some study of the design as a trans- 
port-eargo plane has been made. Com- 
pany engineers propound the following 
views regarding such an adaptation: 
The low-drag high-lift feature is seen 
enabling the Flying Wing to transport 
any weight faster, farther, and cheaper 
than more conventional designs; its sim- 
plicity of construction is noteworthy as 
a one-unit layout; there are advantages 
of better weight distribution; and span- 
wise compartmentation would make for 
ease of loading and unloading. 

As against a conventional craft with 
identical power, gross weight, and fuel 
capacity these performance characteris- 
ties are noted: The Flying Wing could 
carry one-fourth more useful load, would 
have one-fourth greater range, and 
would attain substantially higher speeds. 


Development of XB-35 


Northrop began independent research 
on military flying wing aircraft with 
the NIM (which first flew in 1940), 
starting preliminary studies of various 
sizes and arrangements. (See “The North- 
rop All-Wing,” by John K. Northrop, 
Dec. 1941 AviaTIon. ) 
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Pioneering all-wing long-range heavy bomber is four-engine pusher 
with 172-ft. span and 209,000-lb. overload gross weight. First of 15 
ordered by AAF, craft embodies novel company-designed control 


surfaces fitted with special pneumatic loading devices to retain 


stick feel. 








One of early 60-ft, experimental Northrop N9M flying models used to test flying characteristics 
of all-wing bomber. Starting with N1M, over a dozen of these little craft were built and flown. 


In Sept. ’41, Northrop submitted to 
ATSC preliminary designs providing for 
extremely long range, high speed, large 
bomb load, and very high altitude opera- 
tions. As a result, the company received 
a contract on a cost-plus-fixed-fee basis, 
and work was started on several 16-ft. 
and 18-ft. wind tunnel models which were 
tested at the plant, and at the NACA’s 
Langley and Moffett Field tunnels. 

Warren Knieriem was named project 
engineer. Other executive engineers 
closely connected with the XB-35 were 
W. J. Cerny, Dr. W. R. Sears, and A. M. 
Schwartz. On July 5, 1942, Wright 


Field’s mockup board inspected a mock- 
up of the crew nacelle and a portion of 
the left wing, and fully approved it. 

Engineering aid was obtained from 


the Glenn L. Martin Co. While Northrop 
engineers had charge of aerodynamic re- 
search, basic stress analysis, landing 
gear, controls and control surfaces, 
equipment, electrical installations and 
radio, and armament, the Martin group 
handled design of the wing structure 
and power plant installations. 

To provide flight research data, North- 
rop built four 60-ft. flying scale models 
designated the N9M series. The first 
three were powered by two 275-hp. 
Menascos. Then the N9M, N9M-A, and 
N9M-B were constructed, the last named 
powered by two 300-hp. Franklins. 

Fabrication of XB-35 parts began im- 
mediately after completion, in Jan. 
1943, of Northrop’s bomber plant at the 
east end of Hawthorne Field. 





When partially finished, XB-35 was wheeled outside to be turned around for positioning at second 


assembly stage. In center section may be noted portion of pressurized crew compartment ( named 


stinger"), also propeller-shatt nacelles. 
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Piper's new Skysedan is a slim-lined four-placer fitted with a 165-hp. 


Continental 6-cy/. engine. 
coupe top afford optimum visibility. 


(Aviation photo) 


Large fore, side, and rear vision panels of 


PIPER'S LOW-WING SKYSEDAN 
PUT THROUGH PACES 


All-metal four-seater, scheduled for mass output early next year, has 
165-hp. Continental engine, and retractable landing gear is a feature. 
New lightweight high-strength wing construction is to be utilized in 


production version. 





is Piper’s new four-place PA-6 Sky- 

sedan, an all-metal low-wing full- 
cantilever monoplane now undergoing 
flight trials at Cub Haven Airport, Lock 
Haven, Pa. It is slated for large scale 
production early in 1947. 

Power plant is a 165-hp. direct drive 
6-cyl. Continental E-165-3X, which turns 
a fixed-pitch wood Sensenich propeller. 
Sinee flight testing of the prototype had 
only just begun, comprehensive perform- 
ance figures are not yet available, but a 
top speed of over 150 mph. and a landing 
speed of about 45 mph. are indicated. 
Gross weight is put at about 4,000 lb. 
Two fuel tanks of 20-gal. capacity each 
are fitted in the wings. 

Roominess and good visibility mark 
the Skysedan’s cabin. The front seats 
are adjustable 4 in. fore and aft. The 
coupe-style canopy allows good head- 
room, and there is a large transparent 


Lr FAMILY-SIZE PERSONAL PLANE 
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panel at the rear. Baggage is stowed 
beneath each seat. A large door is lo- 
cated to the right of the front seats. 

Dual controls are fitted, with the wheel 
columns going into the dashboard. A 
lever for actuating the wing-flaps is 
located on the floor in front of and be- 
tween the seats, and at the left side is 
the hand crank for emergency manual 
actuation of the landing gear. Toe- 
operated hydraulic brakes are fitted to 
the left pedals. 

Standard instrument panel will in- 
clude the following: Airspeed indicator, 
compass, altimeter, tachometer, engine 
gage, fuel quantity gage, and ammeter. 
Below this group will be located a switch 
for avigation and panel lights, park- 
ing brake, starter, mixture control, land- 
ing gear selector, throttle, ignition, 
primer, and cabin heat adjustment. A 
more advanced panel will carry the above 
plus turn-and-bank indicator, rate of 


climb indicator, directional gyro, arti- 
ficial horizon, 8-day clock, and manifold 
pressure gage (for controllable pitch 
prop). 

Fuselage will be of semi-monocoque 
construction. On the prototype Sky- 
sedan, the wings are of metal construc- 
tion, fabric covered, with metal-covered 
ailerons. However, production models 
will have all-metal wings. Each will con- 
sist of five major assemblies—leading 
edge, top and bottom center skin panels, 
aileron, trailing edge flap, and wing tip. 

Four ribs will be fitted to each main 
spar, supported by notched chord-wise 
stiffeners. The top and bottom center 
panels will be composed of aluminum 
skin strengthened by transverse stiffen- 
ers. 

Chosen was landing gear of the inward 
retracting type, electrically actuated and 
fitted with Goodrich 7.00-6 tires on 
Hayes wheels with expanding brakes. 
The air-oil shock unit used was devel- 
oped by Piper. A full-swiveling non-re- 
tractable tail wheel is fitted. 

The tail unit is all-metal, including 
covering of rudder and elevators. A 
ground-adjustable trim tab is fitted to 
the rudder. Noteworthy feature of the 
tail is the large amount of fin area in- 
corporated to give maximum stability. 
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North American Testing 
Navion All-Metal Personal Plane 


ARKING THE DEBUT of North 
Mere Aviation into the per- 

sonal airplane field, the new all- 
metal Navion is a four-placer with some 
semblance to the company’s famed P-51 
Mustang fighter. The craft is now under- 
going flight testing to obtain CAA certifi- 
eation. Price has been set at $6,100 
F.A.F. 

Powered by an 185-hp. aircooled Con- 
tinental, top speed is estimated at about 
160 mph., cruising speed at 150, and 
maximum range at about 700 mi. Land- 
ing speed is stated to be 54 mph., rate 
of climb (sea level) 830 fpm., and serv- 
ice ceiling 15,600 ft. With flaps at 20 
deg., takeoff distance is given as 695 ft., 
and landing distance (40-deg. flaps) is 
605 ft. 

With a span of 33 ft. 9 3/16 in., 27 ft. 
5 13/16-in. length, and 8 ft. 9-in. height, 


the craft weighs 1,551 lb. empty, and 


2,570 lb. gross. Fuel capacity is given 
as 40 gal., and baggage capacity as 80 
lb. 

Of semi-monocoque construction, the 
fuselage structure is made as a single 
unit, with main structural members be- 


Phantom view of Navion shows defails of engines, instrument, and 
.Main landing gear folds into well under rear 
seats. .Engine mount and cowling have been designed to provide 


cabin installations. 
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New craft, priced at $6,100, has specially designed wing for good 
control at low speeds. Other features are retractable tricycle landing 
gear and luxurious cabin interior. 





New Continental-powered four-place North 
American Navion exhibits fleet lines in flight. 
Tagged at $6,100, craft is all-metal, has 
retractable tricycle gear, and carries good 
complement of instruments. New wing design 
is stated to give to give craft unusually fine 
low-speed flight characteristics. Gross weight 
is 2,570 Ib., and top speed is given as 160 
mph., range as 700 mi. 


ing two upper and lower longerons ex- 
tending aft from the steel sheet firewall. 
The cockpit enclosure has a clear-vision 











Specifications and Data 


SG avd danscesdsaw ane 33 ft. 4 9/16 in. 
PO re ree 27 ft. 5 13/16 in. 
IAIN i ca dagescewcauseuaeuwuee °8 ft. 9 in. 
Po ae or 1,551 Ib. 
Co NRE a wadneadeuenca des 2,570 Ib. 
MIG CEES 0 ccc wdsweddeeansana 40 gal. 
SC GUIRN a tiwkesetceedatacacaand 19 gal. 
SIRES cc's .ca a eawdede eek we aaa 80 Ib. 
OO Rr error er ce 160 mph. 
Cruising speed (5,000 ft.)......... 150 mph. 
Most economical speed (51% bhp.).115 mph. 
Ere rs Serre or 700 mi. 
Rate of climb (sea level).......... $30 fpm. 
LG COINS ow 80 sessed dee sens 605 ft. 
"TRG GUMMNOO sé oc es dneendeaweses 695 = 
SRE a sled hd ae wok xen nnnateunadaeeeeans 

Power plant..... 185-hp. Continental E- 185 
ENS 6 vc a was 44 aed eae awed $6,100 F.A.P. 





sliding canopy which can be latched in 
several open positions. Individual ad- 
justable and upholstered seats are pro- 
vided for pilot and co-pilot, and the rear 
double seat has inner-spring cushions 
covered with Air Foam rubber. This 
back seat is removable to accommodate 
(Turn to page 161) 


easy accessibility, and there appears to be good working space 
between firewall and cockpit. 
changeable, and entire tail unit can be quickly detached. 


Horizontal stabilizers are fully inter- 
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Drive hex-head self-tapping screws with 
these new Apex double-life sockets and get three 
important savings: 

1. The replaceable socket is tough, long-wear- 
ing, specially made for this service. 

2. Each socket has two lives. Use one end till 
it’s worn, then turn it end for end and you’ve got 
a brand new socket. 


use both ends! | 


, (SAVE THREE WAYS) 


3. Once you have shanks for your portable 
drivers, simply replace the sockets when necessary, 
at a fraction of the usual cost. Shanks, available 
for practically all electric, pneumatic, and spiral 
drivers, last indefinitely. Sockets (for 1/4”, 9/32”, 
and 5/16” hex-head self-tapping screws) take 
minimum space, simplify inventory. Bulletin 16A 
gives prices and details. Write Dept. B for it today. 


HE APEX MACHINE AND TOOL COMPANY, DAYTON, OHIO. 
APE x — 


Safety Friction Tapping Chucks; Quick Change and Positive Drive Drill Chucks; Vertical Float Tapping Chucks; Parallel Floating Too! Holders; Power Bits for Phillips, Slotted 
Head and Clutch Head Screw Drivers; Hand Drivers for Phillips and Clutch Head Screws; Aircraft and Industrial Universal Joints; Sockets and Universal Joint Socket Wrenches 
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Geodetic Structure Featured 
, In Speedy Thalman Special 


TN + a nnawnaten am 


rns ——* a new _ stated to have a specially wide speed range on 55-hp. Velie engine. 
agate octane Me -angrt Esc Further development of design is contemplated, with a two-seater 
builder, Harry J. Thalman, veteran air- planned for $2,500 price range. 
craft mechanic of Salt Lake City, Utah. 
Mr. Thalman plans to evolve two further 
eraft using this basic design, a side-by- 
sider, and a four-placer. 

Outstanding performance is claimed 
for the prototype, which has been fitted 
with a 5-eyl. 55-hp. Velie radial engine 
enclosed in an NAC A-type cowl. Weigh- 
ing but 850 lb. loaded, and carrying a 
passenger in pick-a-back fashion, the 
Special is said to climb 1,000 fpm., have 
a 17,000-ft. service ceiling, and a 125- 
mph. cruising speed. Top ground speed 
at 7,000 ft. is given as 156 mph., and 
landing ground speed as 35 mph. with 
flaps. A 900-mi. range on 27-gal. fuel 
capacity is also claimed. 

The geodetic “basket weave” struc- 
ture, used very effectively on the British 
Vickers Wellington bomber during the 
war, gives the craft a high safety factor 
—it is estimated that replacement of the 
present power plant with a 125-hp. en- 
gine would still leave the novel craft 
with a factor of 6. 

Construction is of spruce covered with 
fabric. The span is 40 ft., and the one- 
piece wing tapers from 76 in. at the cen- 
ter to 18 in. at the squared tips. The 
cockpit is fully enclosed and has a can- 
opy that slides forward. Conventional 
landing gear, with tail wheel, is fitted. 


Future Craft 


[Jima GEODETIC FaBRicaTion, Wood and fabric one-placer, using war-proven construction, is 





Simple and clean design of Thalman Special is evident in flight view. Of geodetic construction, 
this prototype is said to have a ground speed range of from 156-mph. top to 35 mph. landing. 
(Bob Arentz photos) 


Next model will be a two-seater, now 

being developed at the Ogden Flying 

Service shops in Ogden, Utah. This craft 

is to be powered by an 85-hp. Contin- 

ental, and is to have an estimated top 

speed of 165 mph. and a landing speed 

of less than 40 mph. It will feature a re- 

tractable tricycle landing gear and bub- 

ble canopy. The elevators will be mount- 

§ ed atop the fin, where it is believed they 
will be 40% more effective and have 

40% less parasitic drag. Estimated price 

is about $2,500. — . 
The four-placer, which is planned for por} of “basket weave” structure may be noticed in fuselage below wing. Designer-Builder 
the 200-mph. class, is to be powered by Thalman states that plane could mount a 125-hp. engine and still have a safety factor of 6. 
4125 hp. engine. Cockpit canopy slides forward. 
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ONWLY 2 HOURS FROM THE OFFICE 


000 M4 ZOO UMES FROM CARE 


Take off and head north... a point north west... hold her nose on that . . . and just two hours later, look! Right under your 
port wing ... and there’s your pet fishing spot right on the button. @, You can land on the local airstrip . . . or on the 
lake nearby ... You can run her up on the sand spit—or anchor just off shore . . . and the all-metal construction keeps her 
tight and shipshape. @, It’s only a few steps to the lodge, or you can pitch camp in one of the glades. @, If the big ones 
are biting, you're in for a week’s swell fun, over the week-end . .. If they’re not rising fast enough to suit, you can change 
your base almost as quickly as you can change your bait. @, You'd like to wander for a round of golf, or for a day with 
the partridges a state or two away? @, Well, whatever your whim may be, there’s no problem when you set your own 
schedules the modern SEABEE way ... Price . . . complete with standard equipment . . . $3995. Flyaway Factory. 
[> 
Your copy of “Landings Unlimited” sent free. It : 
stresses modest operating cost and performance 
specifications. Address Blue Ribbon SEABEE dealer 
nearest you, or write the Personal Plane Division, 


Department 138, Republic Aviation Corporation, 
Farmingdale, Long Island, New York. 


a ceocuc: os MEPUBLIC > AVIATION 


Maker of the Gight Chundabel” 
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Lightweight G&A XR-9B 
Is AAF’s Newest ‘Copter 


military helicopter is the XR-9B, 

developed and built by G&A Air- 
eraft, Willow Grove, Pa., in cooperation 
with ATSC. The company is a sub- 
sidiary of Firestone Tire & Rubber Co., 
and a successor to the Pitcairn organiza- 
tion. 

Powered by a 135-hp. 4-cyl. Lycoming, 
the dual-control XR-9B is stated to have 
a top speed of over 100 mph. Fuel 
capacity is 25 gal. of 80 octane, enough 
for more than three hours of flight. 
Preliminary data indicate that eruising 
speed will be about 80 mph., service 
ceiling over 10,000 ft., and rate of climb 
better than 1,000 fpm. 

In flight, directional headings are 
effected by torque correction from the 
tail rotor through use of rudder pedals. 
Horizontal flight.in any direction is ob- 
tained through cyclic pitch control using 
a conventional control stick. Vertical 
ascent or descent is made by means of 
simultaneous pitch control intercon- 
nected with manual throttle to assure 
sufficient power and rotor rpm. 

An electric-hydraulic governor, act- 
ing upon simultaneous pitch control, 
is stated to maintain constant prede- 
termined rotor speed regardless of 
throttle condition or power used. Thus, 
vertical control is effected entirely by 
using the throttle—the governor provid- 
ing simultaneous pitch control. A unique 
rotor head of G&A design is. said to 
virtually eliminate vibration. 


Disses FOR COURIER DUTIES, latest 


Rotor Blade Construction 


Main rotor is three-blade using an 
NACA airfoil. Chord at the root is 
15.25 in. and at the tip 8.5 in. Blade 
surface area is 12.5 sq. ft. Two-blade 
tail rotor, also using an NACA section, 
has a 6 ft, 6 in. dia., with chord measur- 
ing 64% in. at the root and 3.8 in. at the 
tip. Blade area is 1.125 sq. ft. 

Rotor blades are made of step-tapered 
heat-treated steel tube spars to which 
7/32-in. five-ply poplar plywood ribs 
are attached by stainless steel collars. 
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Small two-placer features simplified control system using conven- 
tional stick and throttle to accomplish the cyclic and simultaneous 
pitch controls. Commercial adaptation of craft is scheduled. 








New G&A XR-9B courier ‘copter hovers during trials at Wright Field. Landing gear is fixed 








ed 


tricycle, and there is a skid at the tail to protect the anti-torque rotor. A top speed of over 
100 mph. is claimed, using a 135-hp. Lycoming engine. 


Leading edge strips are spruce over the 
inboard half of the blade and maple over 
the outboard half, and they have lead 
ballast imbedded. Trailing edges are- of 
spruce. Top and bottom surfaces of the 
framework are covered with 1/32-in. 
three-ply mahogany with poplar core. 
Blades are fabric covered and doped. 

The fuselage is made-up welded steel 
tubing, covered with aluminum alloy, 
and there is a large Lucite nose section 
for maximum visibility. The high- 
mounted boom has a balsa core with an 
Alclad skin covering. Only eight instru- 
ments are mounted on the simplified 
instrument panel. 

Ease of disassembly for shipment or 


storage is noted. The tail section can be 
detached by removing six bolts and two 
control wires. Rotor blades are removed 
by taking out three bolts and three pins 
and by unseating three ball-and-socket 
joints. Two removable panels on each 
side of the fuselage provide access to 
the engine and transmission; and three 
panels in the boom aid maintenance and 
inspection work there. 

Planning has already proceeded with 
a view to postwar commercial possibili- 
ties of the XR-9B, it being stated that 
the commercial prototype was due to be 
completed about the time this article 
went to press. It is indicated that this 
civil version features a larger cabin. 
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All-metal Avro Tudor 2 is new 40-60 passenger long-range airliner with a 34-ton 
gross weight. A number are slated for use by BOAC. (Wide World photo) 


BRITISH PROVING 
THREE DIVERSE NEW CRAFT 


Avro, Reid & Sigrist, and Fairey company planes are being test flown 
as civil and military replacements. Tudor 2 is Britain's largest air- 
liner, Desford is cleaned-up wartime trainer for civilian use, and 
Firefly is speedy Merlin-powered Royal Navy fighter. 





craft have made their appearance 
These are the 40-60 
passenger Avro Tudor 2 airliner, the 


T=: NEW CIVIL and one military 


in Britain. 


Reid & Sigrist Desford twin-engine 
trainer, and the Fairey Firefly F. Mk. 4 
carrier fighter. 

Powered by four 1,770-hp. Rolls- 
Royee Merlins, the Tudor 2 has a span 
of 120 ft., 105 ft. 7 in. length, and 24 ft. 
3 in. height. The 60-passenger version 


Fairey Firefly F. Mk. 4 two-place naval fighter is stated to have 386- 
mph. top speed. Note radome under right wing. ('Aeroplane” photo 


from British Combine) 
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has an estimated 1,850-mi. range at 230 
mph. at 20,000 ft., while the 40-placer 
is designed for a 2,450-mi. range at 
230 mph. at 20,000 ft. Used as a freight- 
er, it is figured that nine tons of cargo 
could be carried for 1,100 mi. at 200 
mph. at 10,000 ft. 

Large-scale production has already 
started, and it is planned to have 40-50 
Tudor 2s finished by the end of this year. 
Others are to be built in the Australian 


¢ 


Government’s Melbourne plant and by 
A. V. Roe, Ltd., Canada. 
The Reid & Sigrist Desford is pow- 


ered by two 130-hp. DH Gipsy Major 


I 4-cyl. inverted engines. A development 
of the wartime Snargasher primary 
trainer for twin-engine pilots, the main 
differences in the newer model are lighter 
weight and a cleaned-up cockpit with a 
one-piece transparent sliding canopy. 

Being produced as a standard Royal 
Navy carrier-based two-place fighter, 
The Fairey Firefly F. Mk. 4 is the latest 
modification of a type that saw action 
against the Japs. The prototype, fitted | 
with a 2,300-hp. Rolls-Royce Griffon 72, | 
is stated to have a 386-mph. top speed 
at 14,000 ft. Production models will have 
2,245-hp. Griffon 74s. 


Reid & Sigrist Desford two-place twin-engine trainer with fixed landing a 
gear is designed for use by flying schools. Lory: clear-view canopy 8 ~~ 


noteworthy. (British Combine photo) 
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Li Mu 
PREFLIGHT TESTING SHOWED Connies ROYAL 
MONTHS OF ARMYy 


OMS, aac RIE LCAS SE 


CONTROL BOARD— On this master control board, Lockheed VIBRATION TEST— To check the sturdiness of ‘Connie’ 
experimental engineers watch every phase of ‘‘Connie’s’” 3,500 lb. wing, it was shaken for hundreds of hours—sub. 
jected to test loads up to 50 tons. 


preflight testing. 





WIND TUNNEL TEST—A 9-foot wing span model of ‘‘Connie’”’ LAB SHIP—The Constellation’s engineering developmen 
helped designers to predict her flight characteristics before were subjected to exhausting tests in lab ships before the 
she ever left the ground. were installed. 





LOW TEMPERATURE TEST—To make certain ‘‘Connie’s’’ HYDRAULIC FATIGUE TESTS—F ull scale mockup <imulatel 
operating units would perform in searing heat or Arctic cold, the most drastic flight conditions. ‘‘Connie’s” hydrault 
they were first tested in this temperature chamber. system was tested and tested again. 


UNITED STATES {{ 











BLOOD BEFORE SHE EVER LEFT THE GROUND! 
SERVICE PROVED IT! 


% 


“CONNIE” IN THE AIR FORCES—‘‘Connie” established new standards of dependable performance and 
economical operation in her three years with the Army Air Transport Command. Taking off and landing 
all over the world, on lighter, stronger U. S. Royal Airplane Tires, she performed vigorous service faster 
and better than ever before. 


“CONNIE” IN AIR LINE SERVICE—Flying for many of the world’s great airlines, “Connie” is now breaking 
speed and performance records on commercial airline routes everywhere. Blending speed and luxury with 
range to span oceans, Lockheed Constellations are tying cities and nations closer together—shrinking 
borriers of time and distance. 


x U 3) 8 t 6600 East Jefferson Ave., Detroit 32, Michigan 
j 5675 East Anaheim Telegraph Rd., Los Angeles 22, Calif. 





ROYAL TOO, 


IS THE SERVICE OF 


U.S.ROYAL 


Wherever airplanes fly, there is a light- 
er, stronger U.S. Royal Airplane Tire of 
superior design to cushion every land- 
ing and take-off. 


Each one is tested, and tested again, in 
the laboratory and in actual use on 
every kind of landing strip. Each one is 
built to deliver royal service. 


Listen to “Science Looks Forward’’— new series of talks by the 
great scientists of America—on the Philbarmonic-Symphony 
Program, CBS network, Sunday afternoon, 3:00 to 4:30 E.S.T. 


AIRPLANE 
TIRES 


And “‘U.S.”’, whose pioneering of rayon 
and nylon cord bodies was the begin- 
ning of the truly modern airplane tire, 
is‘ geared to provide royal service to 
commerical air transport across the 
skyways of the world. 
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D-35 (cont'd) 
Induction Heating 








Heating Formulas 





Induction, R. F., and Dielectric 
Heating Formulas 


Induction Heating 


Formulas 


DEPTH OF CURRENT PENETRA- 
TION IN A NON-MAGNETIC CON- 
DUCTOR 


$=1 os + (inches). 


6 = depth of current penetration. 
p = resistivity of work micro-ohms-cms- 
f = frequency in cy./sec. 


DEPTH OF CURRENT PENETRA- 
TION IN MAGNETIC CONDUCTOR 





5 = 1. os Hee P (inches). 


5 = depth of current penetration. 
H, = peak magnetizing force (oersteds). 
p = resistivity of material in micro- 
ohms-cms. 
f = frequency in cy./sec. 
B = flux density in material—gauss 
(usually assumed as 16,000). 
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R. F. Heating Formulas 


RADIATION AND CONVECTION LOSS 
FROM SURFACE (THERMAL LOSSES) 


T: \‘ T: \‘ 
1000 1000 
watts/sq.in. 
W.. = .001 @4/ watts/sq./in. 
T = 5/9 F + 255.4. 
F = degrees Fahrenheit. 
6 = 5/9AF. 
e = relative emissivity = 1 for black 
body radiation. 


INDUCTIVE REACTANCE 
X = 2xfL ohms. 
X = inductive reactance (ohms). 
f = frequency cy./sec. 
L = inductance in henries. 


Dielectric Heating 


Formulas 


VOLTAGE GRADIENT IN ANY DI- 
ELECTRIC LAYER IN PARALLEL 
PLATE CAPACITOR WITH PAR- 
ALLEL LAYERS OF DIFFERENT 
DIELECTRICS 


E xX 10° 
E; = Xx 


S Eee 


E, = voltage gradient (Kv/in.) of layer 
considered. 
E = total electrode voltage (volts). 


e’; = dielectric constant of | dielectric 
layer considered. 


a, = thickness of first dielectric layer 





Kv/in. 


(inches). 

a = thickness of second dielectric layer 
(inches). 

a, = thickness of n th dielectric layer 
(inches). 

e’; = dielectric constant of first di- 
electric layer. 

e’, = dielectric constant of second di- 
electric layer. 

= dielectric constant of n th dielectric 

layer. 


CAPACITY OF PARALLEL PLATE 
CAPACITOR WITH PARALLEL 
LAYERS OF DIFFERENT DIELEC- 


TRICS 
ro 2248 X 10 
[a+ aes S| 
e1 ee Ca 


C = capacity (farads). 
A = electrode area (sq. in.). 
a; = thickness of first layer of dielectric 
(inches). 
a, = thickness of second layer of di- 
electric (inches). 
&@, = thickness of n th layer of dielectric 
(inches). 
e’, = dielectric constant of first dielectric 
layer. 
e’, = dielectric constant of second di- 
electric layer. 
e’, = dielectric constant of n th di- 





farads. 





electric layer. 
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Curves ere for Model AA-19000 Motorpump using approved 
AN aircraft type hydraulic fivid. 














Greater Safety . . . the first requirement of the 
airlines . . . is the principal reason for using 
Vickers Motorpumps which consist of a constant 
displacement piston type hydraulic pump driven 
by an electric motor. With the high pressures 
and volumes now required in hydraulic systems, 
a hand pump is frequently inadequate. By 
simply throwing a switch, the Vickers Motorpump 
becomes an emergency source of hydraulic 
pressure in event of failure of the main pressure 
system. The pilot is then able to give undivided 
attention to flight maneuvers under emergency 
conditions. Vickers Motorpumps are available 
in various sizes for maximum recommended 
operating pressures up to 3000 psi. 


VICKERS Incorporated 


1462 OAKMAN BLVD. e DETROIT 32, MICHIGAN 


ENGINEERS AND BUILDERS OF OIL 
HYDRAULIC EQUIPMENT SINCE 1921 
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AVIATION’S 


RSIGN DETAIL 





Outboard end of Grumman F6F Hell- 
cat wing center section structure, 
showing wing-folding hinge fittings 
{A) and (B) bolted to front spar (C), 
also builtup landing gear support 
structure (D), and typical rib (E). 
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Left wing-folding axis of Grumman F6F, with leading edge 
of wing center section at (A) and upper and lower hinge 
points at (B) and (C), respectively. (D) is aileron tab con- 
trol connecting link, (E) is tab control link guide cable, 
(F) is aileron control connecting link, (G) shows flap actu- 
ating cylinder hydraulic lines, (H) is outer wing panel 
electrical quick disconnect, and (I) is hydraulic wing lock- 
ing timing switch. 
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"“METALLICS 


“aeale ct ee 


Wan you play the bagpipe or the radio . . . you want the music to sound natural . . . so do 
your customers. Your product must be able to compete for their ears, eyes and pocketbook. 

C-D NON-metallics can help you attain those ends. C-D NON-metallics are 
engineered to meet specific design, production and performance problems, involving 
mechanical and electrical insulating properties. 

The bagpipe valve-stopped tube illustrated is an excellent example of a C-D product designed to 
meet specific production and performance problems. It is made of Black Grade XX molded 
DILECTO tubing. In addition to the machining plainly visible, the inside diameter 
of the tube has three distinctly different stepped tapers. The tube must of course retain its 
dimensions in spite of moisture conditions. 

The ease with which C-D Dilecto can be machined, its dimensional stability 
combined with its good electrical insulating properties, its light weight and its great strength make 
it a material that may be the answer to one or more of your ‘““What Material?” problems. 

C-D NON-metallics offer a wide combination of desirable properties. Booklet GF gives specific 
design and engineering data on all of them. Write for a copy today. 











C-D PRODUCTS 


The Plastics : MICABOND—Built-Up Mica 
DILECTO—ThermosettingLaminates. Electrical Insulation. 
CELORON—A Molded Phenolic. Standard and Special Forms 
DILECTENE—A Pure Resin Plastic Available in Standard Sheets, 


. : Especially Suited to U-H-F Insu- . 
(ontinental*Diamond fms Sekieaues, Ueeues oi 


HAVEG— Plastic Chemical Equip- Molded to Specifications. 
ment, Pipe, Valves and Fittings. 





‘ Descriptive Literature 
The NON-Mefallics Bulletin GF gives Compre- 


Enginected hon Pielallece DIAMOND Vulcanized FIBRE © hensive Data on all C-D 
VULCOID—Resin Impregnated Vul- Products. Individual Cata- 
Nl canized Fibre. logs are also Available. 








BRANCH OFFICES 
NEW YORK 17 e CLEVELAND 14 ¢ CHICAGO 11 e SPARTANBURG, S.C. ¢ SALES OFFICES IN PRINCIPAL CITIES 
WEST COAST REPRESENTATIVES: MARWOOD LTD., SAN FRANCISCO 3 
IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 


a 
Lat ecodtadd eo raied! FIBRE CO BP aNe 


Established 1895.. Manufacturers of Laminated Plastics since 1911 —NEWARK 3 ¢ DELAWARE 
canner rere eee eeeeeeeeeeerreeeeeeee er RS 
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AVIATION’S SKETCHBOOK OF DESIGN DETAIL 
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Center wing section of Ryan FR-I Fireball, 
aXe Bin which principal design problem involved 
P attainment of adequate strength while still al- 
fic BBlowing sufficient room for large air intakes in 
leading edge. Through latter, air is ducted 
— [Rounder cockpit and aft into plenum chamber 
ahead of GE 1-16 turbojet mounted in aft 
“| BB fuselage. 
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Section of right wing of Ryan 
FR-I, depicting air intake for tur- 
bojet. Just to left of intake, lead- 
ing edge skin has been removed to 
show installation of two of* craft's 
four 50-cal. machine guns. 
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Operators can speed uP 
with precision and keep PIO- 
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the move with this unit. 
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Iypical section through Lancaster wing, 
vith front spar at (A), rear spar at (B), 
ind aileron rib at (C). Method of at- 
aching rio (D) to spar (E) is shown in 
detail sketch at upper left; attachment 
of stringer (F) to rib (G) is shown in | 
detail at lower right. 






























Sketch at upper left shows details of Lancaster rear spar 
center section-to-outer panel joint, with engine rib (A), 
om joint pin (B), outer panel spar web (C), web joint 
plate (D), reinforcing plate (E), and steel shackle (F). Top 
center sketch is of same area, looking forward, with outer 
panel web (A), reinforcing plate (B), shackle (C), and engine 
rib (D). Upper right sketch shows connection of rear spar 
upper boom to fuselage, with stringer brackets (A), gusset 
plate (B), stringer (C), stringer attachment angle (D), web 
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joint plate (E), shoe bracket (F), and spar boom (G). Lower 
left sketch gives details of rear spar bottom boom-to-fuse- 
lage joint, looking aft. Fuselage longeron is at (A), strap 
plate at (B), corner bracket at (C), floor top at (D), spar 
boom at (E), packing block (F), and corner bracket at (G). 
Lower right sketch gives details looking forward, with spar 
boom (A), floor top (B), corner brackets (C), stringer attach- 
ment angle (D), and stringer (E). Longeron has been cut- 
away at (F) for clarity. 
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SERVING THROUGH SCIENCE 


COOL 
Cecause #3 Porous! 


Can you imagine blowing smoke through an 
ordinary sofa cushion or mattress! 

But you can with Koylon Foam...as the 
pictures here prove. Yes, all it takes is a puff 
of smoke to give you an idea how air circu- 
lates through Koylon Foam. 

Actually, Koylon Foam “‘breathes’’. . . ab- 









sorbs air in millions of tiny, inter-connecting 
cells of resilient rubber latex—releases it on 
contact with the body. This constant re- 
circulation “‘air-conditions” Koylon Foam... 
keeps it cool when the thermometer blows its 
top! And ,what a beon that proves when 
people have to sit around—or try to sleep — 
in hot weather. 

This “‘air-circulating” feature is another 
plus that goes along with Koylon Foam’s 
matchless comfort. And it’s another reason 
why we say: If you sell “seats” —or “sleep” — 
better plan to sell Koylon Foam! 





Comfort Engineered 
for Sitting and Sleeping 


“U.S.” KOYLON FOAM DIVISION - MISHAWAKA, INDIANA 


UNITED STATES RUBBER COMPANY 
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asvaw or PATENTS 





By ELTON H. BROWN, JR. 
Registered Patent Agent 


ollowing are digests of some of the 
ee interesting patents on aviation 

developments granted by the U. S. 
Patent Office. Mr. Brown will be happy to 
answer questions on patents for the reader. 
Address inquiries to him, care AVIATION, 
330 West 42nd St., New York 18, N. Y. 
Printed copies of any patents listed are 
obtainable at a cost of 10c each, directly 
from U. S. Patent Office, Washington, D. C. 


Fue! Container for use in aircraft wings is 
constructed of flexible material and is 
polted in wing so as to be easily removable 
for inspection, cleaning, or replacement. 
Special type of reinforcing grommet in flex- 
ible material is used to receive bolts.— 
2,397,184, filed Oct. 31, °40, pat. Mar. 26, 
46, A. J. Klose, assignor to Consolidated 
Vultee Aircraft Corp. 


Airplane Spray Unit for uniformly apply- 
ing insectieides to crops is operated by self- 
contained propeller. Readily detachable, 
equipment has been approved by CAA and 
is licensed for NC aircraft.—2,395,827, filed 
July 3, 45, pat. Mar. 5, ’46, C. N. Husman 
et al, assignors to U. S. Government (rep- 
resented by Secy. of Agriculture). 


Control Means for airfoils which require 
force-multiplication to assist pilot in opera- 
tion of same, locks airfoil in each position 
of movement until pilot actuates manual 
control. Plurality of power sources is pro- 


Recent Books 


vided for contingency of primary power 
source failure.—2,345,671, filed Sept. 26, ’40, 
pat. Feb. 26, ’46, E. S. Kleinhans et al, as- 
signor to Douglas Aircraft Co. 


Aircraft Interior Design, intended for com- 
bined or convertible passenger-freight serv- 
ice, provides for seats folded into wall or 
ceiling recesses during freight operation, 
with quick conversion to usable position 
when change to passenger service is de- 
sired.—2,396,089, filed Nov. 10, °’41, pat. 
Mar. 5, ’46, E. F. Burton et al, assignors 
to Douglas Aircraft Co. 


Airship of power-driven non-rigid type in- 
corporating girder construction to support 
load force, eliminates internal suspension 
cables and has girder structure sufficiently 
yieldable for adjustment to changing shape 
of gas bag.—2,396,494, filed July 16, ’4i, 
pat. Mar. 12, ’46, L. H. Donnell et al, as- 
signors to Wingfoot Corp. 


Cowling for aircooled engines, designed to 
cooperate with adjustable fairing mounted 
on propeller shaft, acts as valve to vary 
cooling air flow to power plant.—2,396,598, 
filed Jan. 8, ’°41, pat. Mar. 12, ’46, H. New- 
— et al, vested in Alien Property Cus- 
todian. 


Aircraft Structure of stressed skin design 
embodies improved shape and construction 
of spars and ribs to facilitate welding op- 
erations and assembly of parts, achieving 
weight reduction without sacrificing dura- 
bility, strength, or rigidity.—2,396,625, filed 
Mar. 26, ’41, pat. Mar. 12, °46, M. Watter, 
assignor to Edward G. Budd Mfg. Co. 


Airplane of type used on aircraft carriers, 
has tricycle landing gear and utilizes ar- 
resting hook operating on telescoping princ- 
iple. Hook mechanism is further improved 





THE AVIATION ANNUAL OF 1946, by 
Reginald M. Cleveland and Frederick P. 
Graham. Doubleday & Co., Garden City, 
N. Y. 245 pages. Illustrated. $4.00. 


Roundup of wartime aviation, with sec- 
tional forewords by Army, Navy, airline, 
manufacturing, and governmental Officials. 
Also included in this popular annual are 
sections devoted to aviation education and 
the outlook for the future. 


ELEMENTS OF AMMUNITION, by Maj. 


Theodore C. Ohart. John Wiley & Sons, 
New York City. 412 pages. rawings, 
Photos, index. 0. 


Written for the beginner in ammunition 
design and development work, one 96-page 
section of this volume is devoted to aircraft 
ammunition, covering design, specifications, 
and nomenclature of various types of bombs 
and their components. 


ELEMENTARY APPLIED AERODYNAM- 
ICS, by Paul E. Hemke. Prentice-Hall, 
Inc.. New York City. 231 pages, dia- 
grams, charts, index. yb3-25 

This book has been written to meet the re- 

quirements of a first course in technical 

applied aerodynamics, and included with 
the fundamentals are certain topics gen- 
erally found in more advanced courses. 

Among the latter is a treatment of the 

stream function of an ideal fluid flow. Also 

Presented are a short chapter on compress- 

ability effects and an introductory chapter 

on rotors and helicopters. Treatment is 
simple and direct throughout. 


MACHINE-TOOL WORK, by W. P. Turner, 
revised by H. F. Owen. McGraw-Hill 
Book Co., N. Y. C. 364 pages, photos, 
Index. $3.00. 

Fad new second edition covers, as before, 

- fundamental problems common to all 

pinds of machine-tool work, including the 

athe, planer, shaper, milling machine, drill- 
ng machine, and grinding machine. New 


features include a chapter on shop safety 


AVIATION, May, 1946 


and a chapter on broaching. Moreover, 
material has been added to the chapter on 
grinding. A chapter on measurement has 
been compiled from material presented in 
the first edition. Problems have been 
gathered at the end of the book. 


GUY GILPATRIC’S FLYING STORIES. 
E. P. Dutton @& Co., Inc., N. Y. C. 287 
pages. $2.50. 

This latest collection of stories by the well- 
known fiction writer presents a dramatic, 
fictionalized history of 40 yr. of aviation 
progress. Well written and entertaining, 
these yarns will be appreciated for the 
gackground of factual material on which 
the stories are based. 


THE DIME NOVEL CLUB, Facsimile Re- 
print Folder. Charles Bragin, The Dime 
Novel Club, Brooklyn, N. Y. $2.00. 


This folder contains reprints in facsimile 
of the famous quaintly illustrated series 
of boys aviation adventure narratives by 
“Noname”’, whose real name was Lu 
Senarens. Written over 50 yr. ago, they 
retain their attraction for the collector and 
for those in the industry who like to explore 
early prophetic aviation writings. 


THE CASE AGAINST THE ADMIRALS, 
Why We Must Have a Unified Command, 
by William Bradford Huie. E. P. Dutton 
& Co., New York City. 216 pages, index. 
$2.50. 

Mr. Huie, who earlier authored ‘‘The Fight 
for Air Power,’’ here advances arguments 
against what he targets as_ reactionary 
naval viewpoints. With considerable force 
in his manner of presentation, he discusses 
alleged faults of the naval air power cri- 
terion which obtained early in the war and 
previous to it, the Pearl Harbor case being 
specifically cited. With conclusions drawn 
in favor of a single air command, the book 
refuels the blaze of differences between 
those advocating all-out independent air 
power and those who hold to the more con- 
ventional lines of military thought. 


by using positive-acting combination gear 
and lever system.—2,396,628, filed Nov. 7, 
°41, pat. Mar. 12, ’46, R. J. Woods, assignor 
to Bell Aircraft Corp. 


Multi-Engine Drive Mechanism, designed 
for adjustable propeller, features gearing 
for connecting plurality of power plants 
to single hollow-shaft propeller via coupling 
means adapted to become inoperative when 
torque becomes negative. Auxiliary shaft 
coaxial in, and coupled to, hollow propeller 
shaft is angularly displaced with relation 
to latter, means being incorporated to 
change blade pitch in accordance with an- 
gular displacement.—2,396,745, filed Nov. 4, 
"39, pat. Mar. 19, °46, F. Nallinger et al, 
vested in Alien Property Custodian. 


Cooling Fan Installation for high-hp. radial 
aircraft engine, featuring a multi-bladed 
blower coaxially arranged with propeller 
shaft and gear-driven by latter at twice 
its speed, is imtended to increase cooling 
air flow without basic change in-engine or 
cowling design.—2,396,232, filed Jan 26, ’42, 
at. Mar. 12, °46, A Chilton, assignor to 
right Aeronautical Corp. 


Shock Absorbing Strut for aircraft uses 
combination of hydraulic and gas cushion- 
ing. Hydraulic medium operates upon 
trapped air pocket, and cushioning effect 
is transmitted through latter. Metered 
openings are provided to permit slow pas- 
sage of the hydraulic fluid from one 
chamber to another.—2,396,318, filed Nov. 
18, °42, pat. Mar. 12, ’46, G. W. De Bell, 
assignor to Reconstruction Finance Corp. 


New Propeller features fin on blade tip por- 
tion to reduce noise and nullify tip loss by 
causing centripetal movement of air ad- 
jacent to tip.—2,396,811, filed Dec. 10, ’43, 
pat. Mar. 19, ’46, J. E. Bathras. 





INDUSTRY PUBLICATIONS 


New booklet, “Civilian Wings 
for Everyone’’, offered by Shell 
Oil, provides introduction to 
flight and gives information on 
obtaining a pilot’s certificate 
. .. UAL report, “You Told Us 
What You Wanted In Your Half- 
Million Dollar Postwar Main- 
liner’, is study based on 2,000,- 
000 answers from 19,000 airline 
patrons who specified. features 
they desired most... “Birds of 
a Feather” is Schweizer Aircraft 
Corp.’s new booklet dealing with 
soaring. Included is map of 
gliding sites. For copy, address 
company at County Airport, El- 
mira, N. Y. . . Charts showing 
exact location and elevation of 
all obstructions around principal 
U. S. airports are now available 
from Coast & Geodetic Survey, 
Washington, D. C., at 40¢ each 
. . . “Realm of Flight” 
“Path of Flight” are new CAA 
publications available from Gov- 
ernment Printing Office, Wash- 
ington, D. C., at 60¢ and 40¢, 
respectively. Former deals with 
weather knowledge, while latter 
is simplified avigation manual 
. . . “Air Transport of Agri- 
cultural Perishables’’, is detailed 
analysis of costs and methods 
available from U. Dept. of 
Agriculture ... ‘“‘Aeronca’s Pro- 
posal for Formation of Light 
Plane Flying Clubs”, is new 
publication offered by that com- 
pany to explain club procedures. 
Information on financing, insur- 
ance and club code regulations 
is included. . . “A Pictorial Re- 
port by United Aircraft” is com- 
pany’s well-illustrated account 
of achievements, current activi- 
ties, and future plans. 
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For rough grinding and snagging; for micro-inch accuracy finishing—on through the 
entire range of production and tool-room requirements, Simonds* Borolon and Elec- 
trolon Grinding Wheels meet the major needs of all industry. Thousands and thou- 
sands of combinations of various types and sizes of grain in as many different struce 
tures with Vitrified, Silicate or Resinoid Bond complete a “ready-made” line of 
abrasive products which permit perfect “fit” for all conditions. Simonds Grinding 
Wheels; Segments; Mounted Wheels and Points; Grains, Bricks and Sticks, effect pro- 
duction economies; bring new abrasive efficiency when requisitioned for specific jobs 
on specific materials under specific machine conditions. 


For assistance in requisitioning the correct Borolon and Electrolon products consult 
distributors in all principal cities. Over a half century of Simonds Abrasive Company 
Grinding Wheel experience is available through them. Specifications are clearly 
marked on all Simonds grinding wheels. If you would like a marking specification 
chart, write us. 


* Time-honored Borolon and 
Electrolon Abrasive Products 
are now distinguished by the 
mame Simonds. 


SIMONDS ABRASIVE CO. is a 
Division of 


SIMONDS 


SAW AND STEEL CO 


Other affiliated companies: 


pi, sil 


SIMONDS 


ABRASIVE Co. 


SIMONDS ABRASIVE COMPANY ° PHILADELPHIA 37, PA: * DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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same, Whether they are service or 

civilian? Seems they are, as shown 
by the following story just reported by 
one of the country’s best feminine engi- 
neer's. 

The brass of a big company decided 
they would like to inspect, en masse, 
their bright, shiny new wind tunnel at 2 
P.M., Thursday. According to standard 
practice, they advised the tunnel staff of 
their impending arrival at 1 P.M., that 
same Thursday. Frantic hiding of coke 
‘bottles, lunch sacks, and stray cigaret 
butts made the place look better, but 
didn’t alter the fact that the sparkling 
model was not installed and ready for 
test. Somehow they did get the model 
in the tunnel by 2 P.M., but the 48 man- 
ometer taps were still unconnected. And, 
because the tunnel was so very new, the 
balance was not yet working. 

Then, like death and taxes, the brass 
hats arrived—on time for once—and 
wanted to see their tunnel in operation, 
and so the director directed that a test 
be run. The wind was turned on with 
impressive noise, and comely engineering 
aides sat with pencils poised to record 
the data. Rising to the situation the en- 
gineer at the board began reading, in a 
sepuchral voice; “One, zero. Two, oh 
point oh. Three, nothing point zero zero. 
Four point oh oh oh.” 

Sensing the board man’s desperation, 
the engineer-in-charge then abruptly 
stopped the test—and the brass, too—by 
eying out: “Configuration—L-S, M- 
F-T!” 


C= IT BE THAT brass hats are the 


Aneni the great hugeness 
Of Hughes’ flying boat, 
That first takeoff 

May turn sponsors gray. 


We arise to advise 
A way safer by far— 
Set ’er out and... 
Move Ma Earth away! 


* Our spring season has been greatly 
lightened by receipt from a Latin Ameri- 
¢an aeronautical concern of a New Year’s 
greeting card. Postmarked at 11:30 
P.M. Dee. 31, 1945, it took just a shade 
over four months to get here. Where- 
Upon the little philatelist looking over 
our shoulder said, “Gimme the stamp, 
bub, that one must have come airmail.” 


* The hangar-flying session got around 
to instrument flying, whereupon one par- 
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ticipant reported he knew a guy who 
could spell his name with a Link Trainer. 
“And if you think that’s easy,” he added, 
“try writing ‘Larry Schmidlapp’ under 
a hood. But I bet if you could get him 
a big enough map he’d do the address, 
too—Cincinnati.” 


e@ Just heard of a small airport that last 
year derived more revenue from the 
washroom coin slots than from its air- 
plane services. 

Well, a profit’s a profit, no matter 
where it comes from, but we can’t help 
wondering if the field restaurant wasn’t 
in on the deal-~vou know, a small shot 
of croton oil in each cup of coffee. To 





which the guy looking over our shoulder 
mutters, “some airport coffee I’ve had 
certainly tasted like it had that little 
added ingredient.” 


e Comes now a beautiful architectural 
dream for the airport to end all con- 
ventional airports, for this one has 
everything—including plans which state 
that “buses and trucks can be serviced 
by the same mechanic who is available 
for the planes.” 

Better be a little cautious there, plan- 
ners. Are you sure buses and trucks can 
be trusted with a guy who’s only worked 
long and hard enough to be an A & E 
mechanic ? 





Boa 


“Maguire's put in tor a transfer, before they start blowing any 
more atom bombs UP, he wants to be ‘way, ‘way DOWN.” 


115 





Some of these airplanes 
helped win the war... 
others are keeping the 
peace, and giving world 
travelers faster, more eco- 
nomical air transportation.. 
Many more such planes are 
on the drawing-boards, for 
America’s future air prog- 
ress. Improved efficien- 
cy of operation is accom. 
plished by the use of 


Chandler-Evans products 


on these planes. : ‘CONVAI 
“" CLIPPER 


Mere chance did not install Chandler-Evans equipment on all these headliners. 
And Chandler-Evans’ research, engineering and production will ‘continue 


in order to provide carburetors and fuel pumps for tomorrow’s winners. 


CARBURETORS FUEL PUMPS PROTEK-PLUGS 


CHANDLER-EVANS CORPORATION 


WEST HARTFORD 1, CONNECTICUT, U.S.A. 
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Strategic, Tactical, and Defense Commands 
Established in AAF Re-Organization Move 


... Final action on unification may await atom tests 


... Report “Frostbite" data .. 


. Airport bill speeded 


. . - 20,000 surplus craft sold . . . Surplus planes to 
CAA ... Spark personal flying .. . Policy staff now at 
work . .. Field inspectors added .. . "Mech's Pack- 
age" for vets ... Would “aviationize" mail. 


Re-organization of the AAF, 
to bulwark the U. S. against 
air attack, sets up: (1) A 
Strategic Air Command under 
Gen. George C. Kenney; (2) 
a Tactical Air Command un- 
der Maj. Gen. E. R. Quesada; 
and (3) an Air Defense Com- 
mand at Mitchell Field, N. Y., 
headed by Lt. Gen. George D. 
Stratemeyer. Gen. Harold L. 
George, who is being succeed- 
ed by another man as chief of 
the Air Transport Command, 
heads up a new program of 
Air Force public relations. 

AAF Commander Gen. 
Spaatz, in announcing his re- 
organization, told of plans for 
an important Air Reserve and 
‘Air National Guard. He has 
set Jan. 1, 1947, for completion 
of whatever U. S. air strength 
is authorized by Congress. 

The following five support- 
ing commands are established 
under AAF headquarters: Air 
Materiel at Wright Field, Lt. 
Gen. Nathan F. Twining; 
Training Command, Barks- 
dale Field, La., Lt. Gen. John 


K. Cannon; Air Transport 
Command, Washington; Air 
University, Maxwell Field, 


Ala., Maj. Gen. Muir S. Fair- 
child. 

Gen. Spaatz said that the 16 
air forces (1st through 15th 
plus the 20th) will be main- 
tained and assigned to combat 
commands or schools. Mission 
of AAF, he said, is to develop 
and maintain a military air 
force capable of immediate, 
Sustained, and expanding ap- 
Plication of the accepted 
American doctrine of military 
air power. 


Final Action on Unification 
May Await Atom Tests 


Senate Committee on Mili- 
tary Affairs was due, at this 
writing, to receive a favorable 
report from its subcommittee 
on unification of the Army, 
Navy, and Air Forces under a 
Single Cabinet officer for De- 
fense, with co-equal status for 
the Air Forces. It was believed 
that the main committee 
would report within a week or 
two—much sooner than ex- 
pected. Hearings by House 
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Committee on Expenditures 
in Executive Departments 
were scheduled to start in 
April. Final action by House 
and Senate, and signature by 
the President, probably will 
not be forthcoming until after 
the atomic bomb tests. 


Report “Frostbite” Data 


Navy’s 40,000-ton carrier 
Midway returned from its 
Operation Frostbite in sub- 
Arctic Greenland waters, 
where it cruised in low-tem- 
perature weather. Task Force 
Comdr. John H. Cassidy re- 
ported the Vought Corsairs, 
Curtiss Helldivers and Grum- 
man Hellcats were operable 
about 90% of the time. Gaso- 
line mixed with oil made for 
easy engine starting. Radar 
was excellent for spotting 
large icebergs. Experience in- 
dicated most warships can 
work in northern waters. 


Airport Bill Speeded 


After perennial controversy, 
the federal-aid airport bill is 
out of conference committee 
in Congress, and early agree- 
ment between the House and 
Senate and signature by the 
President is expected. Bill 
provides for 3,000 new airports 
over a period of 7 yr. The Fed- 
eral Government won over the 
States in the tussle for con- 
trol of funds, which makes for 
co-ordination in development 
of the nation’s airport system, 
but will result in continuous 
wire pulling at Washington. 

Fact that 700 to 800 military 
surplus airports are available 
received inadequate discus- 
sion, but these are mostly of 
the large air-terminal type, 
while most of the federal-aid 
fields will be smaller. 


20,000 Surplus Craft Sold 


The government has sold 
well over 20,000 surplus air- 
planes of all types, with 3,392 
going to buyers in January 
and February. This includes 
5,376 sold by CAA at conclu- 
sion of War Training Service. 
Largest sales are liaison, pri- 
mary, basic and advance 
trainers, utility cargo, and 





light transport. Latest sales 
leader is Fairchild PT-23, at 
$590 to $1,275, depending on 
condition, with but 700 of 
these craft remaining in sur- 
plus stock. Prices of twin-en- 
gined Cessnas have been ad- 
justed downward to the $8,- 
500-to-$2,400 range, lower 
prices being for those equipped 
with wood propellers and 
lighter wings for smaller load, 
and depending on condition 
of craft. 


Surplus Planes to CAA 


CAA obtained 230 war sur- 
plus planes for its official 
transportation, replacing ob- 
solete planes in its possession. 
And seen was a saving to the 
taxpayers of $9,000,000 over a 
5-yr. period. 

When CAA announced it 
would acquire a stock of sur- 
plus parts and do its own in- 
stallation and reconditioning 
at its own stations, protests 
arose from various aircraft 
service groups (also see story 
on page 91). At press time, it 
was suggested that a compro- 





FOR ROBOTING PLANES INTO 
A-BOMB BLAST 


Theo. J. Wilson, Minneapolis-Honey- 
well Regulator Co. tech rep assigned 
to Operations Crossroad, demon- 
strates remote control box by which 
four planes will be directed from 
mother plane over Bikini Atoll dur- 
ing atom bomb test. M-H electronic 
autopilots have been modified to re- 
ceive signals by radio, with control 
being transferred, after takeoff, to 
command plane. Latter will be some 
miles from blast. (AAF photo) 





May 6-7: AIA National Aircraft 
Standards Committee 11th 
National Meeting, Hotel 
Lexington, N.Y.C. 

May 6-8: AIA & CAA First Joint 
Engineering Conference, 
Shoreham Hotel, Washing- 
ton, D. C. 

May 7-9: National Assn. of Cor- 
rosion Engineers, Annual 
Meeting and Convention, 
President Hotel, Kansas 
City, Mo. 

May 10: NAA Directors’ Meet- 
ing, Statler Hotel, Washing- 


ton, Db. ¢C 

May 13-14: New York State 
Aviation Council Semi-An- 
nual Meeting, Westchester 
Country Club, Rye, N. 

May 20-22: American Assn. of 
Airport Executives Annual 
Convention, Congress Hotel, 
Chicago. 

May 21: PICAO Assembly begins 
8-wk. meeting at Montreal. 

May 24: Kansas Farmer’s Fly- 
ing Club Convention & Ex- 
hibit, Hutchinson, Kan. 

May 27-28: Aeronautical Train- 
ing Society Annual Meeting, 
Mayflower Hotel, Washing- 


: ton, D. C. 

June 1-2: National Air Carnival, 
Birmingham. 

June 2-7: SAE Summer (Semi- 

Meeting, French 


Meeting (sponsored by Avi- 
ation iv.), Los Angeles 
ba as of University of 
a 


June 8-9: Formal dedication of 
on, Mo., model airpark. 
June 12-15: International Air 
Show, DeHavilland Airport, 
Toronto (sponsored by Na- 
tional Aeronautical Associa- 
tion of Canada). NAAC 
Third National Air Confer- 
ence will be held concur- 
rently (June 14-15), King 





Edward Hotel, Toronto, Ont. 
June 13-14: IAS Light Aircraft 

Meeting, Rackham Educa- 

tional Memorial, Detroit. 

June 13-15: First Postwar An- 
nual New England Light- 
plane Tour. 

June 24-28: American Institute 
of Electrical Engineers 1946 
Summer Convention, Statler 
Hotel, Detroit. 

July 18-21: World’s Fair for 
Aviation, Omaha. 

July 19-20: NAA National Con- 
vention, Omaha, Neb. 
Aug. 1-2: The National Flying 
Farmers Assn. First An- 
nual Convention & Okla- 
homa Flying Farmers Con- 
ference, Oklahoma A & M 
College, Stillwater, Okla. 

Aug. 15-16: IAS Annual Summer 
Meeting, Los Angeles. 

Aug. 22-24: SAE National West 
Coast Transportation & 
Maintenance Meeting, New 
Washington Hotel, Seattle. 

Aug. 31-Sept. 2: National Air 
Races, Cleveland. 

Oct. 3-5: SAE National Aero- 

nautic Meeting & Aircraft 

Engineering Display, Bilt- 

more Hotel, Los Angeles. 

14-17: National Aviation 

Clinic, Oklahoma City. 

16-17: SAE National Trans- 

portation & Maintenance 

Meeting, Hotel Knicker- 

bocker, Chicago. 

23-25: Second Annual Ari- 

zona Aviation Conference, 


Phoenix. 

24: IAS Air Transport Meet- 

ing, Statler Hotel, Wash- 

ington, D. C. 

Oct. 29: IATA Annual Meeting, 
Cairo. 

Nov. 7-8: SAE National Fuels 
& Lubricants Meeting, Mayo 
Hotel, Tulsa. 

Dec. 2-4: SAE National Air 
Transport Engineering 
Meeting, Edgewater Beach 
Hotel, Chicago. 

Dec. 17: IAS Wright Brothers 
Lecture, N. Y. C. 


Oct. 
Oct. 


Oct. 


Oct. 
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“Laminar Flow” Screw with Phillips Recessed Head. 


Specializing in aircraft fasteners, ‘“National” produces 
the most complete line made by one manufacturer. This 
includes not only standard AN and NAS parts, but also 
hundreds of special fasteners. 

A principal source of supply for recessed head 
screws, we developed a true flush-head screw for high- 
speed planes—the “Laminar Flow” Screw. The reduc- 
tion of turbulence in air flow resulting from use of 
“Laminar Flow” Screws is a substantial factor on planes 
for which they have been adopted as standard. 


Please consult us on amy fastener question. 


THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0, 
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mise might become possible 
through U. S. General Ac- 
counting Office, whereby CAA 
might contract for the main- 
tenance work, rather than call 
for bids on each job. 


Spark Personal Flying 


Fight private aviation ex- 

ts, composing CAA’s new 
private Flying Specialists 
group, recently initiated plans 
at Washington for aggressive 
promotion of personal flying. 
Administrator T. P. Wright, 
receiving their suggestions, 
gave his own opinion that 
more airports, better educa- 
tion and training, simpler reg- 
yations, and above all “an im- 
proved private fiyer’s plane,” 
are essential to full growth 
of personal flying. 


Policy Staff Now at Work 


A Plans & Performance 
Staff has been set up to work 
with the office of T. P. Wright, 
CAA Administrator. This body 
is to make studies on broad 
policy matters and develop 
recommendations for long- 
range programs, handle CAA 
liaison work on the Air Co- 
ordinating Committee and 
PICAO, also the coordination 
of engineering and standard- 
ization work involved in CAA’s 
relationships with public and 
private organizations. 


Field Inspectors Added 


With appointment thus far 
of approximately 100 mechan- 
ics as aircraft maintenance 
inspectors, and with 160 rec- 
ommendations pending, CAA 
expects to have competent in- 
spection personnel available 
at the principal flying centers, 
thus reducing maintenance 
problems of private plane 
owners. Eventually, CAA plans 
to have a designated examiner 
at several hundred conven- 
iently located fields all over 
the country. 





“Mech’s Package” for Vets 


Ex-servicemen interested in 
aircraft and engine licenses 
may obtain without charge a 
new “mechanic’s information 
package” which details license 
requirements, tells what the 
GI Bill of Rights affords in 
connection with on-the-job 
and school mechanic training, 
and lists approved mechanic 
schools. Included are two 
booklets, “Aviation Jobs for 
Veterans” and “Employment 
Outlook in Civil Aviation”. 
Package is available from the 
Office of Aviation Informa- 
tion, Civil Aeronautics Asso- 
ciation, Washington, D. C. 


Would “Aviationize” Mail 


Air carriage of long-haul 
first-class mail, increasing the 
revenues of carriers by $81,- 
000,000 per year, is proposed 
by Gael Sullivan, Second As- 
sistant Postmaster General, in 
a report to PMG Hannegan. 
It was stated that eventual 
“aviationizing” of all first- 
class mail on hauls exceeding 
300 mi., at 3c per oz., would 
improve the mail service, em- 
ploy ex-service airmen, and 
build a large military aviation 
reserve. 

Immediate proposal is to re- 
duce airmail rate from 8c to 
5c. Initial Post Office deficit 
resulting from expanded mail 
program would be more than 
offset in public benefit, Sulli- 
van says. Present ton-mile 
mail rate is 53c, which is 
higher than the passenger and 
express rates. Future rate for 
mail must be reduced to about 
32c, which was proposed by 
CAB in 1934. 

Reciprocal arrangements 
with foreign countries to re- 
duce the airmail rates are 
also proposed. Another report, 
on the detail of costs and the 
use of other transportation, 
will be issued about July 1. 





RESEARCH ROCKET CLIMBS 43! MI. 
This new Douglas-built Caltech-developed rocket reached 230,000-ft. alti- 


tude carrying scientific instruments for U.S. Army. 


It is stated that 


new rocket is not a weapon but a research instrument designed to explore 
Upper atmosphere and icnosphere in order to gather data on wind 


Velocities, temperatures, gravity pull, and aerodynamic drag. 


Power is 


obtained from a liquid propellent, combining fuel and oxidizer, and rocket 
has three tail-stabilizing fins. Rocket, named ‘“‘WAC Corporal”, is made 
of steel, aluminum, and magnesium. Length is 16 ft., dia. is 12 in. 
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THE WASHINGTON 
WINDSOCK 


By BLAINE STUBBLEFIELD 





CAA has called a halt on special inquiries concerning 
aircraft registration and ownership certificates because 
it has a backlog of 10,000 applications. Yet a Congres- 
sional Committee has cut $74,000,000 from CAA’s budget, 
contending it has “one employee for every three planes 
certificated.” You can join either side of the contro- 
versy—it’s free for all. 


Until purchase and maintenance costs of light planes 
are considerably reduced, club flying will go on gaining 
in popularity, for club managers are claiming important 
economies per flying hour. 


The Stubblefield Award goes to the Air Materiel Com- 
mand, which flew a Boeing B-17 around the world look- 
ing for the worst thunderstorm—and then found it in 
Missouri. 


Executive order authorizing CAA to maintain 200 war- 
built avigation facilities in 68 foreign countries is an 
important move toward maintenance of U. S. air com- 
merce and air power. 


Reflecting growing public opinion, CAB in its decision 
on Rocky Mountain and Florida cases extending service 
to many hither-to unserved communities, and the Post 
Office in its recommendation that airmail be “aviation- 
ized,” both reverse their former policies and move to- 
ward shortline expansion. Effect of Rep. Jennings Ran- 
dolph’s resolution, though not passed, was important. 


Hopes for atomic power in aircraft in the foreseeable 
future are mostly delusions. Present technique puts 
the heft of such plants at scores of tons per unit. How- 
ever, atom power for stationary and maritime plants 
does seem feasible. It could be a boon for submarines 
because it needs no air. 


Shipping companies battle strenuously for air certifi- 
cates, becoming increasingly apprehensive that aviation 
will take-most of their passengers. They rush forward 
and argue that U. S. bilateral agreements are giving air 
routes to foreign maritime interests competing against 
our shipping. No easy answer is apparent. Whether 
you like it or not, don’t bet against the ship-rail com- 
bination to win a compromise in the end. 








* SPOT CHECKING * 


Azon is 1,000-lb. radio-controlled 
bomb used with great success 
near war’s end. After missile 
is released, a 1,000,000-cp. flare 
in tail ignites, and bombardier 
can visually trace bomb’s path 
toward objective, operating a 
control stick to steer it into 
target. It is claimed that errors 
of as little as 5-10 ft. can be 
noted and then corrected from 
heights of up to 15,000 ft. De- 
velopment was carried out by 
Gulf Research & Development 
Co. under OSRD and AAF. 


Joint project to demonstrate use 
of small planes in crop dusting 
is being undertaken by Tenn. 
Bureau of Aero and. Tenn. 
Agricultural Extension Service. 
Track will be kept of crop dust- 
ing costs so that data can be 
supplied to plane operators and 
farmers. 


CAA now permits distributors to 
test-fly new planes manufac- 
tured under type certificates. 
Procedure obviates need for 
maker to assemble planes for 





test and disassemble them for 
shipment... Personal pilots are 
again permitted to file flight 


“plans with CAA’s network, as- 


suring search procedures should 
pilot fail to arrive at destination 
on schedule. 


AAF is testing Lockheed XFP- 
80A, a photo-recon version of 
Shooting Star fighter. Plane is 
fitted with a new view finder 
which insures accuracy of cam- 
era sighting. 


Study of atomic possibilities in 
aviation is planned as subject 
of a large scale research pro- 
gram to be initiated at NACA’s 
aircraft engine research lab. at 
Cleveland Final constitution of 
the National Atomic Board is 
awaited before going ahead. 


Two airborne television systems, 
coded Block and Ring, are re- 
vealed by U. S. Navy. Larger 
— system can transmit high- 
quality pictures up to 200 mi. 
from 22,500 ft. up. Smaller 
Block transmitter, more com- 
pact and with shorter range, 
was used during war to guide 
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pilotiess missiles to targets. De- 
velopment of devices was car- 
gied out by RCA and NBC in 
cooperation with Navy. 


Federal reformatory at Chilli- 
cothe, Ohio, received CAA ap- 
proval for its aircraft and 
aircraft engine school which, 
during war, furnished mechanics 
to various AAF maintenance 
depots and war plants. Gradu- 
ates take CAA examinations, 
are issued mechanics certificates 
upon release. 


Progress in aircraft speeds in 
connection with possibility of 
entirely new conceptions of 
time elements is subject of de- 
tailed study by Academy of 
Time, which has made grants to 
ga number of universities for 
especial studies of this new field. 
me of questions posed by 
Academy are: Will there be an 
Air Time to succeed Greenwich 
Mean Time? What about pro- 
posed 100-min. hour? Will pres- 
ent timepieces be succeeded by 
24-hr. clocks and watches 


During further ATC tests on 
Fairchild C-82 Packet, craft was 
loaded with 9,370 lb. of general 
freight and flown from Fla. to 
Panama City. Significant was 
fact that loading cargo took but 
8 man-hours and unloading but 
9 man-hours. 


From Newark, three Bendix 
demonstration planes headed 
out on nation-wide tour to con- 
duct public tests of company’s 
new VHF air-ground radio sys- 
tem for personal craft. Known 
as PATR-10 Flightphone, unit 
weighs 7 lb., including built-in 
power supply, shock mount, and 
range filter, Production is slated 
to begin next month. 


To test maximum speed at 
which Lockheed P-80 can be 
gafely flown, a _ pilot-less_ re- 
motely controlled Shooting Star 
will be put through a series of 
power dives over Muroc Army 
Air Field, Cal. Mother plane will 
be a second P-80. 


Unique news service, named 
Paranews, has been formed on 
West Coast by ex-paratrooper 
Mike Watson. Company offers 
to parachute its newsmen-pho- 
tographers into otherwise in- 
accessible spots as service to 
wire agencies and newspaper 
chains. Offices are at 199 So. 
Madison Ave., Pasadena 5, Cal. 


* CALLING NAMES * 


Russell Weatherwax, Gordon 
Wolf, and Maynard Simon have 
been elected Aeronca directors. 


Howard E. Wainscott has been 
appointed chief inspector of 
Beech. 


John F. Budd, Jr., of Northeast 
Airlines, has been named di- 
rector of publicity and public 
es for Airlines Club of 


Paul W. Zumbrook is Sinclair 
Refining Co.’s new mer. of do- 
mestic lubricating oil sales: 


F. Trubee Davison has heen 
elected pres. of Air Power 
League, replacing Charles E. 
Wilson, who was named board 
chairman. 


Operations committee of ATA 
has appointed William B. Becker 
as CAR specialist; H. L. Roberts 
to air traffic control; and Martin 
A. Warskow to airport and ap- 
proach lighting. 


Brig. Gen. Lawrence J. Carr has 
been elected board chairman of 

ns-Caribbean Air Cargo 
Lines. 


Thomas Wolfe resigned his po- 
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NEW SIKORSKY AND BELL 'COPTERS WIN ATCs 


Long awaited era of commercial use of helicopters became a reality when 
CAA recently licensed both four-place Sikorsky S-51 (top) and two-place 


Bell Model 47 (above). 


Eight S-51s have already been sold for use in 


mining surveys, air ambulance and taxi service, and package delivery. 
Rated at 103-mph. top speed, this craft mounts 450-hp. P&W Wasp and 
has 1,250-Ib. useful load. Bell is initially building 500 of Model 47, most 
of which are scheduled to be completed this year. With 175-hp. Franklin, 
latter ‘copter features 80-mph. operating speed and 250-mi. range. Gross 


weight is 2,100 Ib. and useful load 607 Ib. 


tests included “hands off” flight. 


It’s stated that stability 





sition as WAL v.-p. in charge 
of traffic in order to continue re- 
search and special aviation writ- 
ing. 


Melvin J. Storz, formerly with 
Wright Aero, has been named 
promotion mgr. of ‘Aviation’, 
“Aviation News’, and “Air 
Transport.” 


Capt. Richard A. Harding has 
been appointed asst. to pres. of 
Roscoe Turner Aero Corp. 


Walter E. Lucie joined Kellett 
as exec. asst. to R. G. Kellett. 


Richard H. Depew, Jr., resigned 
as chief, aircraft sales div., of 
Office of Aircraft Disposal. 


Stanford J. Stelle, formerly with 
aircraft div. of War Assets Ad- 


ministration, has been named 
mgr. of United Air Services, 
Burbank. 


Harold Montee has been ap- 
pointed Chicago mgr. of New- 
house & Sayre’s, aviation under- 
writers. 


Dr. Sanford A. Moss has been 
awarded Franklin Institute’s 
Howard N. Potts Gold Medal in 
recognition of his turbosuper- 
charger work. 


Robert E. Reedy, formerly of 
Lockheed, has been made chief 
engineer for United Helicopters, 
Inc., Berkeley, Cal. 


Joe E. Earll has been named 
v.-p. in charge of merchandising 
for Pacific Airmotive Corp: 


CAA appointments: MaJ. R. C. 
Shulte returned as gas turbine 
and jet engine specialist with 
power plant engineering div. in 
Washington, D. C.; B. Allison 
Gillies has been named to Non- 





Scheduled Flying Advisory Com- 
mittee; and Harry G. Tarrington 
has been made chief, div. of in- 
ternational activities. 


TACA appointments: Julius C. 
Holmes has been named airline’s 
pres. and also a director; and 
M. Archimbaud has been made 
asst. to v.-p. in charge of traffic. 
Richard W. Darrow has been 
appointed director of public re- 
lations for Glenn L. Martin. 


James A. Cox, Jr., newspaper 
publisher, has been elected to 
EAL’s board of directors; and 
Cc. W. France, formerly with 
C-W, has been appointed air- 
line’s v.-p. in charge of mainte- 
nance and engineering. 


Roy Van Horn has been named 
Braniff Airways director of 
maintenance and engineering. 


Maj. Vincent D. Suhr has been 
made purchasing agent for Air 
Cargo Transport, and Merrill M. 
Manning has been elected to air- 
line’s board. 


Stanley A. Hedberg has been 
appointed press relations mer. 
of PAA’s Atlantic div. 


Charles Gross joined Aeronau- 
tical Products, as v.-p. in charge 
of sales. 


Charles H. Kanavel, of Goodrich, 
has been named district mer. of 
company’s aviation, automotive, 
and govt. sales div. 


P. K. Yost, Jr., -has been ap- 
pointed Lockheed’s new domes- 
tic sales mgr.; Roger Donaldson 
succeeds Yost as eastern district 
megr.; Robert Bias has been 
named Washington megr.; and 
W. Gifford Myers has been ap- 
pointed Dayton mgr. 








Maj. Reuben H. Fleet 


Tesi 
as consultant for Convair, — 


Arthur E. Raymond and R 

M. Hazen have been appoinus 
by Pres. Truman to fill vacan.- 
cies in NACA. 


Andrew L. Pomery has been 
named _ Fairchild’s engineering 
operations mgr. * 


Leonard J. Povey has been 
elected v.-p. of Gillies Aviation 
Corp., and will be head of 
Roosevelt Field, N. Y., div. 


* CANADIAN NOTES * 


_ By James Montagnes 


New non-scheduled service air 
licenses continue to be issued 
in volume_ by Canadian Air 
Transport Board. Among new 
licensees are Dept. of Public 
Health, Saskatchewan, to oper- 
ate Regina-Prince Albert am- 
bulance service; Laurentian Air 
Services, Ottawa, to operate 
service to St. Jovite, Que.; Fred- 
erick Haskell Wheeler, for sery- 
ice from Montreal to St. Jovite 
and Ste. Agathe, Que.; Superior 
Airways and Thunder Bay Air. 
lines to fly from_Fort William, 
Ont.; Canadian Pacific Airlines 
to operate out of Roberval, 
Que.; and Quebec Airways, sub- 
sidiary of CPA, to operate out 
of Mont Joli and Baie Comeau, 
ue. 


Dominion decision to permit 
Canadian Pacific to operate air- 
line subsidiaries for ‘‘at least 
an additional year” is taken in 
airline circles to mean govern- 
ment is modifying, and may 
even drop entirely, its earlier 
policy calling for divestment by 
_—- of all airline owner- 
ship. 


First Canadian newspaper to ac- 
quire aircraft is ‘‘Free Press,” 
of London, Ont.,, which has 
~~ Cessna Crane for news 
work, 


Assignment by government of 
$514,000 for building airport at 
Yellowknife, gold camp on Great 
Slave Lake, Northwest Terri- 
tories, tokens program of new 
aviation development in outly- 
ing areas. Field will enable 
year-’round traffic without pres- 
ent restriction to lake landings 
using floats in summer and skis 
in winter. 


Under sponsorship of NAA of 
Canada, a major air show will 
be run at de Havilland Airport, 


Toronto, Aug. 30 through Sept. . 


7. Meanwhile, NAA announces 
its third national convention is 
slated at Toronto, Jun 14-15. 


Manufacturing: Fairchild Air- 
craft, Montreal, is readying new 
single-engine bush freighter, F- 
11 Husky, with initial deliveries 
expected by late June or July. 
Fitted for floats, skis, or wheels, 
craft is to sell for about $33,000 
mounting used P&W SB3 or 
T1B3_ engine. Aircraft, des- 
signed to carry eight passengers 
or bulky freight, has_ specially 
wide doors and floor hatch for 
loading . . . Three-place heli- 
copter, SG Mark VI, is being 
built at Montreal by Engineering 
Products of Canada for Intercity 
Airlines, Montreal. Tests are 
scheduled this month. 


* OBITUARY * 


Elliot V. Noska, principal of 
Manhattan High School of Avia- 
tion Trades. Entering school 
system in 1906, he taught both 
shop and academic subjects, be- 
coming head of the aviation 
school upon its formation in 
1933. Under his direction thou- 
sands of airplane mechanics 
were trained for peacetime and 
war services. 
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Groundwork Laid for NACA-PAC Research; 


Get Many Design-improvement Proposals 


... Air policy bill up ... Mead report awaited... 
Aircraft output tallied . . . Reveal employment data 
..- Order for 240s questioned . . . Test sweepback 


prop-tips. 

“Close coordination of re- 
search activities affecting the 
continued development of per- 
sonal aircraft has been agreed 
upon by the National Advisory 
Committee for Aeronautics 
and members of the Personal 
Aircraft Council,” according 
to announcement by William 
T, Piper, chairman of the 
Council, a division of Aircraft 
Industries Assn. 

Observers attach much im- 
portance to this decision be- 
cause, whereas production of 
military and transport air- 
craft is normally limited, there 
is a definite possibility that 


_personal-type planes will be- 


come the basis of a major in- 
dustry—if mass acceptance of 
them is achieved through im- 
provements in utility and in 
safety. 

NACA has recently received 
41 proposals of design projects 
for promotion of lightplane 
performance, utility, safety, 
and economy — eight from 
CAA Administrator T. P. 
Wright, 18 from Aircraft Own- 
ers & Pilots Assn., and 15 
from AIA. And scores of other 
suggestions are being received 
from other sources. 

Among the 41 proposals are: 
Reduction of prop and engine 
noise; gas-turbine-propeller 
combination power plant; jet- 
driven prop blades; summaries 
of NACA engineering data 
applying to lightplanes for 
convenience of designers; wing 
design permitting 200 mph. 
cruising, 35 mph. landing; 150 
hp. engine weighing not more 
than 150 lb.; low power gas 
turbine; cross-wind landing 
gear; light, cheap cartridge 
engine starter; adjustable 
pitch propellers; and light- 
weight mufflers. Most studies 
suggested by AIA are for re- 
finement of present designs. 

John W. Crowley, acting 
NACA director of research, 
told Aviation editors that 
NACA will employ its facilities 
and manpower, over and above 
those needed for defense re- 
search, on civil aviation, with 
new emphasis on lightplanes. 
He said that proposals from 
all sources will receive equal 
consideration. 

The Director pointed out 
that NACA is already engaged 
in many projects which bene- 
fit personal flying as well as 
other aviation. NACA had al- 
Teady begun the compilation 
of data for the special conven- 
ience of lightplane designers. 
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NACA recently initiated a 
twelve-point National Aero- 
nautical Research Policy 
which carries endorsement of 
the military air services, civil 
agencies for government, and 
the aviation industry. Incor- 
porated are the principles of 
(1) fundamental research by 
NACA, (2) civil and military 


applications by the industry, | 
and (3) evaluation of military‘: 


equipment by Army and Navy. 
(These cooperative functions 
for technical progress were 
specifically advocated more 
than a year ago—Mar. 1945— 
in an AVIATION editorial.) 


Order for 240s Questioned 


CAB instructed the Avia- 
tion Corp., Consolidated Vul- 
tee, and American Airlines to 
show cause why an AA order 
for 100 Model 240 Convair 
planes should not be prohibit- 
ed on the ground that Avco 
holds controlling interest in 
the other two firms and that 
the transaction would be de- 
trimental to the public inter- 
est because AA might not have 
had a free choice in its selec- 
tion of equipment. CAB had 
previously ordered Avco to re- 
duce its AA holdings to 4%. 


Air Policy Bill Up 


Hearings are scheduled to 
begin on Sen. Mitchell’s bill, 
(page 40, Apr. AVIATION) to 
create a National Air Policy 
Board similar to the Morrow 
Board established in 1925. In 
the time of the Morrow Board, 
aviation was a negligible fac- 
tor in warfare, and an uncer- 
tainty in commerce. Since 
then it has become the major 
weapon in war, and its long 
range, high speed, and capac- 
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ity for heavy lift are now seen 
revolutionizing human com- 
munications. 

Sponsors of the Mitchell 
measure feel that this coun- 
try needs an entirely new avi- 
ation policy in defense and 
commerce, and that on this 
policy will depend the nature 
and extent of the aircraft 
manufacturing industry. 


Mead Report Awaited 


Due now is the report of the 
Mead War Investigating Com- 
mittee (formerly the Truman 
Committee) which will em- 
phasize the need for an ag- 
gressive research program to 
maintain American techno- 
logical superiority in military 
aviation. The Committee’s 
aviation subcommittee wrote 
the report after extensive 
hearings attended by aircraft 
executives on both East and 
West Coasts. 


Aircraft Output Tallied 


Figures released by CAA 
and AIA indicate that 2,047 
civil airplanes were produced 
in 1945. Production jumped 
from 10 in July, right after 
V-J Day, to 797 in December. 
Total includes only machines 
manufactured under the CAA 
type certificates, does not 
cover experimental models. 
Two-place models of 51-100 
hp. accounted for 94% of total 
civil craft built. 

An average of 2,500 per 
month would be necessary to 
reach the industry’s goal of 
30,000 in 1946. Manufacturers 
report orders on hand for 
50,000. Production reporting 
functions of the wartime Air- 
craft Resources Control Of- 
fice have been taken over by 
CAA. Output of military air- 
planes in 1945 dropped from 
6,419 in January to 192 in De- 


cember, tallied 46,819 for year. 


Reveal Employment Data 


Employment in all aero- 
nautical plants dropped from 
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DIESEL TESTED IN PERSONAL PLANE 


A 4-cyl. Thaheld Diesel engine Installed in this Stinson 105 personal plane 
is stated to offer a low fuel-oll consumption of 2-3 gal./hr. Engine, stated 
to weigh 235 Ib., gives craft a 90-mph. cruising speed. (Press Assn.) 





1,058,236 in Jan. 1945, to 183,- 
336 in December; in airframe 
plants from 723,850 to 149,799; 
in engine plants from 286,233 
to 28,422; in propeller plants 
from 48,153 to 5,115. The sta- 
tistics, compiled by Bureau of 
Labor Statistics and released 
by AIA, cover prime contract- 
ing only. 

Word on March military ac- 
ceptances put total at 187 
craft, including 65 target jobs. 
In February the Army took 
delivery on 119 airplanes and 
Navy 56, totaling 175 weigh- 
ing 1,046,600 lb. January ac- 
ceptances totaled 163, weigh- 
ing 1,166,200. 

February breakdown: Army 
took 7 Boeing B-29s, 4 North 
American P-82’s, 3 Bell RP- 
63Gs, 41 Lockheed P-80As, 4 
Fairchild C-82As. 1 Curtiss 
C-46G, 4 Sikorsky R-5As, and 
55 Culver PQ-14A targets. 
Navy took 2 Martin PBM-5s, 3 
Douglas XBT2D-1s, 5 Grum- 
man. FYF-3s, 1 Goodyear 
F2G-1, 21 Chance-Vought 
F4U-4s, and 24 Grumman. 
F8F-1s. 


Test Sweepback Prop-Tips 


Sweepback in propeller-tip 
design is being used to over- 
come shockwave due to air 
compressibility, just as it is 
used in wing arrangement for 
the same purpose. NACA and 
other investigators have dem- 
onstrated that sweepback air- 
screw can raise the normal 
efficiency of 84% at 200 mph. 
and 60% at 530 mph. to 91% 
at 200 mph. and 88% at 530 
mph. It is believed that such 
propellers can exceed the effi- 
ciency of jet thrust in the 500 
mph. category. 


* INDUSTRY MEMOS * 


Republic Seabee deliveries are 
scheduled to start this month, 
with output set at 40 daily in 
Aug. Plans call for 5,000 of craft 
to be produced this year. Agen- 
cies have been established in 
Canada, Hawaii, Cuba, Mexico, 
and various European and South 
American countries. 


Packard is experimenting with 

J P aircraft engines at govern- 

ment-owned facilities in Toledo 

= at Willow Run Army Air 
ase. 


Globe has orders for 3,099 Swifts 
with 125-hp. engines, and 1,382 
with 85-hp. plants. 


Aeronca acquired 75,000 sq. ft. 
of additional manufacturing 
space at Vandalia, Ohio, and 
plans immediate production 
there. Total Chief and Champion 
production at Vandalia and Mid- 
dletown is expected to reach 50 
daily this month. 


North American Navion produc- 
tion is expected to hit 10 a day 
in July, according to company 
officials. CAA tests on this new 
four-place personal plane are 
hoped to be completed this 
month. Meanwhile a distribu- 
torship organization is being 
formed and demonstration craft 
are being built. 
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SPOTS DETONATION 


INSTANTLY! 


Higher Operating Efficiency. . Greater Safety. . Longer Engine Life 


The MIT-Sperry Detonation Indicator 
is an engine instrument which imme- 
diately detects and evaluates detona- 
tion. This positive warning of 
improper combustion—with the 
Sperry Detonation Indicator on the 
job from take-off to landing—assures 
optimum engine performance with 
the certainty that the engine and fuel 
are properly matched at all times. 








EXECUTIVE OFFICES: GREAT NECK, NEW YORK 





Furthermore, it is also of value 
in critical operations involving 
antidetonant fluid injection. 





New gains in serviceability, de- 
pendability and life are achieved by 
the latest Sperry Detonation Indicator 
with improved Pickup and Commu- 
tator. Superior coil construction gives 
twice the former output signal and 
longer Pickup life. In addition to 


Sperry Gyroscope Company, Inc. 


e DIVISION OF THE SPERRY CORPORATION 


LOS ANGELES »* SAN FRANCISCO ¢ SEATTLE ¢ NEW ORLEANS ¢ CLEVELAND ¢ HONOLULU 
GYROSCOPICS « ELECTRONICS ¢ RADAR + AUTOMATIC COMPUTATION © SERVO-MECHANISMS 
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DEPENDABLE SPERRY PICKUP 


increased life, the new Commutator 
has the tested advantages of simpler 
installation and timing, easier and 
less maintenance. 


The MIT-Sperry Detonation Indi- 
cator is designed for use on all types 
of engines and aircraft. It is a particu- 
larly valuable aid in engine opera- 
tion, design and testing—or in the 
development of engine fuels. Let us 
give you complete information on this 
improved engine instrument. 
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formed and demonstration craft 
are being built. 


Convair signed $4,500,000 con- 
tract with WAL calling for a 
score of model 240 transports. 
Maker has four versions of craft 
planned: With P&W R-2800 
Double Wasps, with Wright 
R-3350 Cyclones, with GE_TG- 
100 turbojets, and with P&W 
Double Wasps plus wingtip- 
mounted turbojets. 


Hallicrafters announces recep- 
tion from Republic of what it 
terms largest postwar contract 
for personal plane radio equip- 
ment. 


Commonwealth turned out first 
production Skyranger at com- 
pany’s new plant at Valley 
Stream, L. I., N. Y. 


Boeing received orders totaling 
$15,000,000 for ten Strato- 
eruisers for Northwest Airlines, 
with first delivery scheduled for 
early °47 . . . Company also 
signed contract for eight Strato- 
cruisers with AA, amounting to 
over $10,000,000. 


Standard Oil of Indiana is plan- 
ning to purchase seven planes 
for business purposes.—Lock- 
heed Lodestar, a Beech 14, and 


five unspecified personal-type 
planes. 
Hamilton Standard graduated 


3,500th student from its service 
school, now located at home 
plant in East Hartford, Conn. 


Wright Aero purchased Wood- 
Ridge, N. J., plant from Govern- 
ment, and will gradually con- 
solidate all other manufacturing 
and office facilities in Paterson 
area in new acquisition. 


First |AS national meeting de- 
voted entirely to aircraft propul- 
sion was held at Cleveland, and 
ten papers were featured. These 
included: ‘“‘Vapor Lock and 
Pump Selection in Aircraft Fuel 
Systems,’”’ by Robt. S. Ames, 


Goodyear Aircraft Corp.; ‘‘Pro- 
pellers for Aircraft Gas Tur- 
py George Brady, Pro- 

V.,; 


bines,”’ 


peller Curtiss Wright 





METAL PROP WITH WOOD CORE 


This small nickel-plated wood prop 
shows promise of being an impor- 
tant development in personal plane 
industry. Having advantage of of- 
fering durability features of metal 
prop at a fraction of cost of present 
forged blades, it is created by ap- 
plying, to a pre-formed blade core, 
an electroplate of nickel of accu- 
rately controlled thickness. Plating 
Process could be controlled to give 
extra thickness to blade’s leading 
edge. New design, developed by 
Navy in cooperation with Bone Engi- 
neering Corp., is undergoing exten- 
Sive testing. It is stated that several 


Propeller makers have indicated in- 
terest, 
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Corp.; ‘Aircraft Ejector Per- 
formance,”’ by Frank A. McClin- 
tock, Pratt & Whitney and 
co-authored by J. Hall Hood, 
Convair; “Gas Turbine Power 
Controls,’”’” by R. Bodemuller, 
ATSC; ‘“‘The Axial Compressor 
and its Aeronautical ADpplica- 
tions,’’ Ensign Frank J. Gar- 
diner, Navy Bureau of Aero.; 
and ‘‘Practical Considerations of 
Aircraft Gas Turbine Design,’’ 
Samuel R. Puffer, General Elec- 
tric. Talks by NACA members 
were: “Extension of Useful Op- 
erating Range of Axial Flow 
Compressors by Adjustment of 
Stator-Blade Angles,’’ by John 
T. Sinnette, Jr.; ‘‘Considera- 
tions of Inlet Designs for Super- 
sonic Ramjets’’, by DeMarquis 
D. Wyatt; ‘‘Analysis of Pressure 
Losses in Jet Propulsion Engine 
Combustion Chambers,” by Irv- 
ing I. Pinkel; and ‘‘Dimensional 
Analysis of Performance of Jet 
Propulsion Engines,’’ by Newell 
D. Sanders. As guests of NACA, 
group toured Aircraft Engine 
Research Laboratory. 


All three Air Material Command 
procurement districts—Los An- 
geles, Chicago, and N. Y.—have 
been discontinued as_ separate 
AAF installations. They have 
been replaced by eleven Pro- 
curement Field Offices located in 
Boston, Chicago, Cleveland, De- 
troit, Los Angeles, N. Y. a 
Rochester, St. Louis, Dallas, At- 
lanta, and Dayton. 


* FOR THE RECORD * 


American Navigation Assn. is 
new non-profit organization 
open to anyone interested in 
any type of navigation. “Log 
of Navigation’ has been adopted 
as official organ. National hq. 
are at Merchants & Manufac- 
turers Bldg., Houston, Tex. 


Gillies Aviation Corp., Hicks- 
ville, L. I., completed negotia- 
tions with Roosevelt Field, L. I., 
for exclusive aircraft sales 
rights at field. Company is de- 
voting a hangar exclusively to 
aircraft display. 


U. S. Aviation Underwriters 
opened new eastern dept. at 80 
John St., N. Y. C. 


Air Associates have been ap- 
pointed distributor for Parker 
Appliance Co.’s fittings, valves, 
plug and drain cocks, and other 
aircraft specialties. 


Liberty Aircraft Products Corp. 
purchased patent rights to Van 
Vieck aviation refueling unit. 


Empire Airlines, of Lewiston, 
Ida., absorbed Zimmerly Air- 
lines and now operates intra- 
state routes of latter. 


Sinclair Refining Co. opened 
aviation sales div. branch office 
in Tulsa, Okla. 


E. W. Bliss Co., machinery 
maker, transferred executive of- 
fices from Brooklyn, N. Y., to 
450 Amsterdam St., Detroit. 


New Accounts: Charles H. Gale 
Associates, N. Y. C., now has 
public relations accounts for 
Piper Aircraft Corp. and also 
Electrol, Inc. . . West-Marquis, 
Ine., Los Angeles-San Fran- 
cisco, has been sepctnin’ as 
marketing and public relations 
counsel for United Helicopters, 
-- . Bernard Relin Associates, 
N. Y. C., has been named pub- 
lic relations consultants for Air 
Force Assn. .. Wain & Baruch, 
N. Y. C., is new public relations 
agency for Commonwealth Air- 
Craft Corp. . .. Aircraft Prod- 
ucts Co., West Chester, Pa., to 
John Falkner Arndt & Co., Pa. 
. «- Royal Dutch Airlines (KLM) 
to Charles W. Hoyt Co., N. Y, C 


Atlas Aircraft Products Corp., 
electrical equipment maker, has 
bought building at 517 46th Rd., 
Long Island City, N. Y., from 
Machinery Builders. Inc. 








Heat exchanger unit for 
hot air heater. Tubular 
members of Carpenter 
Stainless Tubing make 
possible compact de- 

sign and pro- 

vide 


long 
service life. 


Here’s REAL RESISTANCE 
to Corrosion & Heat Scale! 


On applications where you need real 
corrosion and heat resistance—plus com- 
pact, light weight design— specify Carpenter 
Stainless Tubing. And when you need 
special shapes, sizes or types of Stainless 
Tubing, put our experience to work on 
your problems. 


Drop us a line today. We will be glad to 
work with your engineers. 


NEW SLIDE CHART 
with useful data on 


STAINLESS TUBING 





This slide chart gives you information that has 
never before been available in such easy-to-use 
form ... figures on Velocity ConStants and Mass 
Velocity Constants ...as well as answers to your 
questions about the physical properties of various 
types of Stainless Tubing. Check the Carpenter 
Stainless Tubing Slide Chart for data on cross 
sectional areas and sq. ft. internal and external 
surface per lineal foot of tube. For your copy, just 
drop us a note on your company letterhead. 


THE CARPENTER STEEL COMPANY 


Welded Alloy Tube Division...Kenilworth, N. J. 


WELDED 
STAINLESS TUBING 
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AIRCRAFT BATTERIES 


FOR DEPENDABLE PERFORMANCE 
IN EVERY TYPE OF PLANE... 











Whether your battery requirements are limited to ignition 
and small lighting loads or call for multiple duty, you 






will find an Exide designed specifically to meet each 





particular need. And whatever the type, you can rely on 






it fully for safety and dependability ... for longer battery 


Type 12TS9L 


24 Volts 
MILITARY TYPE BATTERY 
For military and reconverted 
Government planes 






life... for maximum performance per pound of weight. 







Exide pioneered in the development of aircraft batteries, 


and has steadily kept pace with aviation’s increasing 






needs... with the result that Exides are the battery 






choice of aviation engineers, maintenance men, plane 






builders and plane owners. 






The Exide Aircraft Battery Sales and Service Organ- 






ization covers the country from coast to coast. 





THE ELECTRIC STORAGE BATTERY CO., Philadelphia 32 


Exide Batteries of Canada, Limited, Toronto 






Type 3AC7 


6 Volts 
LIGHT PERSONAL PLANE BATTERY 
For ignition and small lighting loads 





Type 6FHG13 Type 6TS9F Type GT13 
12 Volts ‘ 12 Volts 12 Volts 
AIR TRANSPORT BATTERY PERSONAL PLANE BATTERY ADVANCED TYPE BATTERY 


Used by leading airlines For lights, radio and starting Used in Jet-propelled planes 
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Route Agreements Provide Global Network; 
Pact With France Notably Comprehensive 


. . « Report PICAO progress . . . TWA makes broad 
strides . . . Draft safety code at Dublin . . . UAL 


flies Pacific for ATC . 


U. S. has now negotiated 
agreements extending its air 
routes into nearly every region 
on the globe. Prime exception 
is Russia. However, terms were 
discussed with the latter before 
the Chicago conference, and 
now at press time word comes 
that the U. S. S. R. has agreed 
+o confer regarding the draft- 
ing of a commercial U. S.- 
Russia aviation pact. 

Most far-reaching of the re- 
cent agreements is that with 
France, which opens to U. S. 
carriers all air bases built 
partly, or wholly, by U. S. on 
Tricolor territory during the 
war. Also provided for are 8 
U. S. routes across the Atlan- 
tic to the Far East, across the 
South Atlantic to South Afri- 
ca, across the Pacific to the 
Orient, plus routes in the Car- 
ibbean. 

France gets five Atlantic 
routes, with entry into New 
York, Washington, Chicago, 
Boston, Puerto Rico, and the 
site of UNO. Thus France is 
first country officially author- 
ized to serve UNO’s future 
home in the U. S. The agree- 
ment imposes no limitation on 
schedules, so long as capacity 
does not exceed available traf- 
fic. Any disputes will be re- 
ferred to PICAO at Montreal. 

No major nation except the 
U. S. has ratified the Five- 
Freedoms agreement reached 
at Chicago, and indications 
now are that air reciprocity 
will be bilateral. 


Report PICAO Progress 


First step toward establish- 
ing an up-to-date and effec- 
tive airworthiness code for 
Civilian planes operating on 
international routes was taken 
by PICAO in its Airworthi- 
ness Div.’s first meeting, at 
which 27 experts represented 
eleven nations. It is intended 
first to review and revise Draft 
Annex G, which sets forth 
proposed standards drawn up 
at Chicago. Separation of air- 
worthiness rules from operat- 
ing rules is desired, and two 
different divisions have been 
Set up to handle this work— 
Operating Standards and Air- 
worthiness. 

Removal and minimizing of 
obstacles to air travel at in- 
ternational borders is pro- 
Posed in a document sent to 
42 member states. Following 
recommendations were sub- 
mitted: That precise mean- 
ings of such terms as customs 
airport, transit crew, cargo, 
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IAT bands N-S carriers. 


stores, etc., be defined; that 
International Travel Cards, 
replacing passports and visas, 
be issued by each state to its 
nationals to encourage tourist 
and business travel by air; 
that there be established cus- 
tom-free airports, standard- 
ized customs forms, and sim- 
plified hygiene standards. 

Proposed is an International 
Certificate of Inoculation and 
Vaccination designed to com- 
bine (in book form) all differ- 
ent certificates required by In- 
ternational Sanitary Conven- 
tion of 1933. 


TWA Makes Broad Strides 


Trans - World Airways 
(TWA) will assist in the or- 
ganization and operation of 
Iranian Airways, which will 
serve neighboring countries, 
following acquisition by the 
U. S. firm of 10% of the Iran 
company’s stock. TWA also 
has acquired 40% of Italian 
Airways, 28% of Philippine 
Airways, has a two-year op- 
tion to purchase not more 
than 25% of Ethiopian Air- 
ways, and has increased its 
holdings in TACA Airways, S. 
A. Company’s long-planned 
expansion is well under way, 
and in 1946 a ton-mile ca- 
pacity three times that of 1945 
is scheduled. 


Draft Safety Code at Dublin 


Conference of North At- 
lantic air operators, held at 
Dublin under auspices of 
PICAO, agreed, after 23 days 
of discussion. on a code of 
rules intended to insure maxi- 
mum safety. Findings of the 
conference, held at Dublin, 
have gone to the PICAO in- 
terim council at Montreal and 
if approved will become stand- 
ard safety procedures in the 
North Atlantic, and probably 
later in the other zones in 
which further conferences are 
to be held. 


UAL Flies Pacific for ATC 


Army ATC has contracted 
with UAL and subcontractors 
to operate 40 Douglas C-54s 
between California and Tokyo, 
via Hawaii and Guam. This 
service, to-supplement present 
military trips, calls for one 
daily flight to Tokyo and one 
daily to the Philippines, plus 
three daily connections to 
Hickam Field, Hawaii. 

Secretary of War Patterson 
announced that top air pri- 
ority had been given to all 
airmail to and from troops in 





Japan, Philippines, Okinawa, 
and other Pacific areas. Much 
airmail has gone by boat re- 
cently, due to reduction in 
personnel and in plane sched- 
ules. 


IAT Bands’ N-S Carriers 


The Institute of Air Trans- 
portation, formed by nine 
charter, contract, and other 
non-scheduled cargo and pas- 
senger carriers, is making a 
“coordinated effort toward a 
nationwide system of efficient 
and effective carriers.” 

Member companies operate 
75 planes and have on order 
an additional 30. It is an- 
nounced that a network of in- 
spection and maintenance 
points throughout the coun- 
try will be sponsored. Mutual 
policies on air cargo routing, 
rates, and packaging, for the 
benefit of growers, manufac- 
turers, jobbers, and consumers, 
are being studied. The organ- 
ization hopes to bring order 
out of the present confusion 
in this field. 


* CROSS COUNTRY * 


New Empire Aijirlines began 
service from La Guardia Field, 
N. Y., to 35 upstate N. Y. com- 
munities, using four-place Cess- 
nas... Ten Beech 18 transports 
are on order. 
American Air Express Corp. 
completed its first round-trip 
coast-to-coast flight when it 
flew a cargo of fresh vegetables 
to N. Y. Devoted solely to ex- 
press and cargo hauling, airline 
operates four Douglas DC-3s, 
expects to have six more next 
month. 


Airline rental of maintenance 
buildings at former Denver mod- 
ification center, recently turned 
over to city, is expected to bring 
in up to $150,000 yearly income. 
CAL is first tenant, paying $70,- 
000 yearly; WAL will take half 
a hangar at $33,000; and UAL is 
currently negotiating for space. 








Records: TWA Lockheed Con- 
stellation made Los Angeles- 
K. C.-N. Y. hop in 7 hr. 33 min. 
at 885 mph. average ground 
speed. And another of airline’s 
Constellations made Chicago- 

flight in 2 hr. 8 min. at 


| 848 ee -Y average ground speed 


- . PAA Constellation made 
San Francisco-Honolulu flight in 
9 hr. 33 min... PCA Douglas 
DC-4 made Milwaukee - Pitts- 
burgh hop in 1 hr. 41 min. 


Packaging protection for air- 
borne perishables was demon- 
strated by Celanese Plastics 
Corp., in exhibit of Lumarith 
materials at ’46 Packaging Ex- 
position at Atlantic City. 


PAA: Airline will use Sche- 
nectady Airport as emergency 
field for eastbound operations 
. . . Company began series of 
weekly charter flights to Shang- 
hai via Tokyo under contract 
with UNRRA, using Lockheed 
Constellations Subsidiary 
Panagra, received Annual Avia- 
tion Safety Award of Inter- 
American Safety Council for 
completing ’°45 without a single 
accident or fatality to passen- 
gers or crew. 


AA: Company extended trans- 
Atlantic system to include Oslo, 
Norway . . . Company finished 
installation of private coast-to- 
coast telephone line, with tie- 
lines to all intermediate points. 


UAL: Aijrline started daily 
flights from Calif. to Hawaii, 
Guam, and Tokyo, using Doug- 
las DC-4s ... Company inaugu- 
rated special Nurseryliner serv- 
ice, exclusively for mothers and 
children, with Douglas DC-3s 
outfitted with diapers, baby 
foods, and toys, and with two 
trained nurses aboard ... Air- 
line is consolidating all ground 
training at Cheyenne. 


TWA: Airline started regular 
service between U. S. and Cairo, 

ypt . . . Company also intro- 
duced service for mothers, with 
baby kits oe on its planes. Kit, 
given mother when she boards 
craft, contains six diapers, bath 
set, talcum, feeding bottle with 
nipple, canned milk, cans of 
strained spinach, prunes, car- 
rots, and cereal. At end of trip, 
mother keeps kit as souvenir. 
... Airline began trips to Cairo, 
with flight time for 5,684-mi. 
hop gaged at less than 28 hr. 


SIDE-BY-SIDE IN A DC-3 


Strictly utilitarian, this surplus Douglas C-47 owned by Davis Airways 
Skycargolines, Boston Airport, is seen fitted with ‘“paratroop style” 


passenger accommodations. 


Side-bench type reconversion has obviated 


higher costs of deluxe seating. (Press Assn. photo) 
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Grip 


Pliers 


A complete line... engineered for performance 











Pliers are basic tools in an extremely wide and varied 
range of operations. The right pliers for the job can 
make a tremendous difference in speed and workman- 
ship. The Snap-on pliers illustrated are typical of the 
many types of Vacuum Grip pliers . . . each type job- 
engineered for peak performance on the work for 
which it is designed. 


Snap-on builds Vacuum Grip pliers in a modern plant 
devoted exclusively to the production of the finest, 
most efficient pliers that can be produced. Vacuum 
Grip pliers are hammer forged from special high car- 
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bon chrome-silico-manganese alloy tool steel, hardened and 
tempered through and through. Light in weight, perfectly 
balanced. Smooth, easy riding joints, sharp, deeply milled li 
teeth. Hand filed, perfectly aligned cutters, Spring-tem- ce 
pered, “Vacuum Grip”, non-slip handles, 2, 





A famed name in Snap-on’s complete line of more than - bs 
3,000 tools for production and service, Vacuum Grip pliers 

are available everywhere through Snap-on’s nation-wide 
direct-to-user tool service, 


SNAP-ON TOOLS CORPORATION 


8020-E 28th AVENUE KENOSHA, WISCONSIN 


symm THE CHOICE OF BETTER MECHANICS 
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* INTERNATIONAL BRIEFS * 


ENGLAND—Schedule for Tudor 
II calls for 1946 production of 40 
to 50 planes to carry 60 passen- 
gers at 230 mph. 


Saunders Roe announces pro- 
gram for a  110-ton _ flying 
boat powered by six propjets, to 
earry 100 passengers non-stop 
from London to New York at 
better than 300 mph. Accord- 
ing to designers, plane could be 
placed in service within 3 yr. 


British Postmaster General re- 
ports plans for starting inland 
airmail service before end of 
‘46. Based on night - flying 
schedules, British public would 
be guaranteed over-night deliv- 
ery to all points in Isles. 


British European Airways, na- 
tionalized company serving 
Europe, is now operating Doug- 
las Dakotas for passengers and 
Warwick planes for freight. 
Services include connections to 
Paris, Brussels, and Amsterdam, 
with routes to Denmark, Nor- 
way, and Sweden still in discus- 
sion stage. 


Prelim figures on new Bristol 
Freighter indicate plane can 
carry 4144 tons 500 mi. at 168 
mph., at cost of 13.7¢ per ton- 
mile. Equipped with 32 seats, 
cost per seat-mile is put at 2.1¢, 
excluding revenue from mail 
and express carriage. 


Here’s reported performance of 
new Miles Messenger: Cruising 
speed, 110 mph.; takeoff, within 
180 ft. into a 5-mi. wind; stall- 
ing speed 30 mph.; and landing- 
approach gliding speed, 45 mph. 


FRANCE—Signing of a British- 
French air pact with modified 
“fifth freedom”? terms is expect- 
ed to give Paris half-hourly 
service frequency to London. 


Air France is expected to start 
New York service next month 
on weekly basis, flying Douglas 
DC-4s. 


EIRE—Unexpected entrant in 


Atlantic lineup is Eire, which 
announced at PICAO Dublin 
conference that it planned to 


start service in ’47. 


SWEDEN—This nation’s. air- 
lines operated more than 14,000 


route-miles in ’45 to over 20 
countries, carrying 81,000 pas- 
sengers, and flying more than 
2,000,000 mi. In addition, 27 
experimental flights to New 


York were made with converted 





Boeing B-17s, carrying more 
than 65,000 lb. of assorted mail 
and freight. 


Swedish Airplane Co. is now 
testing 2,200-lb. 3-place 127- 
mph. tricycle-geared personal 
plane. Also, 20-passenger air- 
liner is to be ready for test in 
late summer. 


ITALY—Formation of new Ital- 
ian civil airline company, with 
TWA holding 40% interest, has 
aroused protest in English cir- 
cles, which consider this move 
as an encroachment. 


GREECE—Recent ‘‘fifth free- 
dom”’ air pact completed with 
U. S. opens way for latter’s air- 
lines through Athens. While no 
service to America by Greek in- 
terests appears’ forthcoming, 
they have applied to PICAO for 
financial and technical aid to re- 
establish aviation facilities. 


HUNGARY—New 30-yr_ avia-* 
tion agreement with U.S.S.R. 
provides for Russian _installa- 
tion of facilities on Hungarian 
airfields. 


ETHIOPIA — Agreement made 
with TWA provides for line’s 
complete control of all aviation 
activities in this country. 
Planned services include Addis 
Ababa-Cairo route to be operat- 
ed with converted Douglas 
C-47s, also interior service with 
Norseman craft. 


SAUDI ARABIA—Dharein air- 
port will soon be used by air- 
lines of all nations. TW4A’s con- 
tract with Ibn Saud for mainte- 
nance of his personal aircraft is 
generally felt to include opera- 
tion of airport for nation. 


India—TATA Air Lines is now 
operating Douglas DC-8s over 
2,500 mi. per day, connecting 
Karachi, Colombo, Bombay, and 
Delhi, also Calcutta service is 
expected to start soon. Company 
recently completed ticket-inter- 
change agreement with PAA. 


PHILIPPINES—Improvement in 
islands’ air services is seen in 


recent allocation of DC-4s to 
country’s two airlines. Nielsen 
airport, near Manila, is to be 


international airport under man- 
agement of new company. 


AUSTRALIA — Re bi-weekly 


service to Vancouver planned by 
Australia National Airways: Re- 
port is now received that Aus- 
tralian Government is projecting 
broad nationalized air routes— 
which would include service to 
Canada—hence it’s expected that 


























SUMMER SOARING IN SOVIET 


Student pilot of Moscow Parachute and Gliding Club is depicted landing 
a Russian glider in an open field. Tandem-placer has boat-shaped nacelle, 


with tail boom supporting tail surfaces. 
Supported by airfoil-shaped twin struts. 
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craft, 


lantic service. 


of Russian automobile.” 





WORLDATA ....... By “VISTA” 


All is not serene in England these days. The nationaliza- 
tion program, which initially bogged down in arguments 
on cost to taxpayers, has now taken a backseat during the 
storm of protest concerning purchase of American air- 
specifically five Lockheed Constellations. With 
criticism widespread, general English consensus appears 
to be that British industry has been betrayed and its fu- 
ture nullified—robbed of the chance to show that it could 
produce better and more modern aircraft for trans-At- 


The situation has been aggravated by announced pur- 
chase of 72 Douglas C-47s for BOAC from U. S. Surplus, 
utilization of Junker 52s for some British domestic serv- 
ices, and cancellation of British Boeing 314 service to 
Baltimore. Considering that British believe the York and 
Lancastrian are superior planes in range and load-carry- 
ing capacity, it is surprising U.K. has not started trans- 
Atlantic service with these craft. 
grave concern in London aviation circles over the head- 
start AOA, PAA, and TWA are getting. 


In Scotland, talk has arisen of a separatist movement 
on air services, with Scottish interests desiring to form 
a public company to operate airlines independent of 
British nationalized system. 
planned extensive international air services. This organ- 
ization’s recent survey flight to America, with a con- 
verted Convair Liberator, lends weight to reports of com- 
pany’s intent to start Prestwick-New York services. 


Little aviation news is ever available from Russia, but 
occasionally the veil is lifted to remind us that aviation 
progress continues in the U.\S.S.R. A recent broadcast 
described three new types developed by Designer Ya- 
kovlev—the “8”, twin-engine feederliner especially de- 
signed for small, poor fields; the “14”, designed to be a 
“motorcar of the air”, carrying four persons and powered 
with a 150-hp. engine; and a courier plane of high speed 
and great range, equipped with a small office for the offi- 
cial traveler. Broadcast stated that mass production of 
Yakovlev “14” was “expected to bring price down to cost 


Meantime, there is 


Scottish Airways has long 











ANA will be forced to discon- 
tinue any service to Canada 
when these operations start. It 
is said that government will buy 
Merlin-powered Douglas DC-4s. 


Freight service instituted by 
ANA to and from Tasmania 
have been successful enough to 
warrant conversion of several 
DC-3s to cargo planes. Thus 
far, loads have included straw- 
berries, lobsters, and fish filets. 
Meat transport is expected later 
this year. 


Recent test hop in Australia of 
Avro Lincoln was first flight of 
a four-engine plane built there. 
Orders have already been placed 
ae small number of these 
craft. 


Australian flying clubs are to be 
subsidized by government, with 
payment of $125 for each 50 hr. 
flown per craft, and with bonus 
of $250 for each pilot trained 
from scratch to an “A’’ license. 
Also, free hangar space will be 
available. 


Capitalization of ANA has been 
increased to £1,000,000 (approx. 
$3,235,000) to finance purchase 
of DC-4s now on order or being 
delivered. Options for DC-é6s 
may be taken up this summer. 


BRAZIL—Delivery of first Lock- 
heed Constellation to Panair do 
Brasil is 


expected to enable 












company to start projected serv- 
ice to London this summer. 


New domestic airline is the 
Cia. Meridional de Transportes, 
which is operating three air- 
craft between Rio and Volta Re- 
donda, site of new Brazilian 
steel plant. 


Two new airlines are in process 
of formation — Viacao Aerea 
Baiana and Viacao Aereo Cen- 
tro-Oeste. No route plans have 
been announced thus far. 


ARGENTINA—Strong U. S. dip- 
lomatiec action against this 
country resulted in attempts to 
form anti - foreign - competition 
bloc with Brazil and _ Chile. 
Latter two are not enthusiastic, 
but cancellation of the Panagra 
stops by Argentina may be 
forthcoming. 


Order has been placed for 100 
Avro 29s for FAMA, state-con- 
trolled airline. Further orders 


for Tudor IIs are also said to be 
under discussion. 









VENEZUELA — Million - dollar 
airport at Caracas with 1%4-mi, 
runways, was recently dedi- 
cated. 


MEX1!ICO—Aerovias Braniff won 
point against PAA when Mext- 
can Supreme Court decided 
Braniff was entitled to operate 
Mexico City-Merida route. 
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Triple-alloy steels containing Nickel offer designers the 
following triple advantages: 


1 OUTSTANDING PERFORMANCE -—Strength and 
* toughness, resistance to wear, fatigue or shock to meet 
a wide range of requirements, as dictated by design. 


2 RELIABILITY—based on consistently uniform re- 
" sponse to heat treatment. 


ECONOMY~- resulting from standard compositions 
precisely graded to match the engineers’ needs. 


Service records established by triple-alloy steels over a 
period of years show that they are giving excellent re- 
sults in many diverse and exacting applications. 

The large number of standard compositions available, 
including the 4300, 8600, 8700, 9300 and 9800 series, 
permit accurate and economic selection for specific uses- 

Because of their many advantages, these triple-alloy 
steels warrant your careful consideration when planning 
new or improved designs. We shall be glad to furnish 
counsel and data upon request. 


THE INTERNATIONAL NICKEL company, INC. iteu3ict 
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Glenn L. Martin Co. expects 
sales of $40,000,000 this year, 
$70,000,000 in *47 and $100,- 
000,000 in ’48 according to Pres. 
Martin. This year’s business, 
which should cover $3 annual 
dividend, will include $26,000,- 
000 in military aircraft conver- 
sions. Production of 350 Model 
202 transports is needed to 
write off tooling and develop- 
ment expense, after which 
only 10 planes a month need 
be produced to break even. Or- 
ders for 700 planes of this 
type are expected in next two 
years. 


Douglas reports 1945 net in- 
come of $8,955,754 or $14.93 a 
share, against ’44 net income 
of $7,685,227 or $12.81 a share. 
Sales were $744,682,664 against 
$1,061,407,000 in ’44. Pres. Dou- 
las revealed that a $40,000,000 
bank credit has been arranged 
to provide against possible 
larger working-capital needs. 


Ryan Aeronautical Co. has 
signed contracts totaling more 
than $2,500,000 in new exhaust 
manifold business in its stain- 
less steel division. 


Grumman reports 1945 sales of 
$236,846,862 against 1944 sales 
of $323,749,331. Net income last 
year was $5,713,528 or $11.24 a 
share, against 44 net income 
of $9,550,000 or $18.80 a share. 
Pres. L. H. Grumman pointed 
out that at V-J Day more than 
80% of $380,000,000 contracts 
on books were cancelled. None 
of company’s experimental 
contracts have been cancelled. 


American Airlines plans to 
Taise $80,000,000 this year 
through sale of debentures and 
convertible preferred stock. 
First step was taken Apr. 17 
when stockholders authorized 
a new issue of 600,000 pre- 
ferred stock. Proceeds will be 
used to buy equipment, expand 
Services, and retire a $25,000,- 
000 bank debt. 


Republic reports 1945 net in- 
come of $1,889,778 or $1.92 a 
Share, against 44 net income 
of $5,141,440 or $5.23 a share. 
Sales were $222,148,329 in 1945 
against $369,593,425 in 1944. 


Eastern Air Lines reports 1945 
het income of $2,126,294 or $3.- 
56 a share, against 1944 net in- 
come of $1,499,337 or $2.54 a 
Share. Total revenues were 
$27,169,000 against $18,806,000 
in 1944. New equipment now 
on order will give Eastern a 
Seat capacity some 600% over 
that of 1941. 


Thompson Products has sold 
40,000 shares of 4% cumulative 
Preferred stock and _ 175,000 
Shares of common stock 


AVIATION, May, 1946 


group of bankers. 





through an underwriting 
Proceeds 
will be used to purchase Euc- 
lid, Ohio, plant of Thompson 
Aircraft Products Co. (which 
has been operated under lease 
from government) and for 
capital improvements and ad- 
ditions. 


National Aviation Corp., in- 
vestment company, probably 
will receive $300,000 in divi- 
dends and interest this year 
against $352,000 received last 
year. Pres. Robinson predicted 
that some aircraft concerns 
will disappear in next few 
years through mergers or 
movement into other indus- 
tries. 


Lear Inc. reports 1945 net in- 
come of $657,106 or 38c. a 
share. Sales totaled $31,168,- 
176. Company retired $4,000,- 
000 of its Reconstruction Fi- 
nance Corp. loan last year and 
expects to pay off remaining 
$2,500,000 this spring. 


Kellett reports $3,355,000 in un- 
filled orders, as of Mar. 15. Ap- 
proximately $500,000 is on ex- 
perimental helicopter projects 
for Army and Navy. Net in- 
come in 1945 was $217,767 or 
5lc. a share, against °44 net 
income of $143,908 or 33c. a 
share. Sales were $12,373,000 
against $11,839,000 in 1944. 


National Skyway Freight 
Corp., of Los Angeles, is pub- 
licly selling 500,000 common 
shares at $5 a share. Net pro- 
ceeds of $2,146,000 will be 
added to working capital and 
used to purchase new air- 
planes. 


Square D Co. reports 1945 net 
income of $1,621,462 or $3.40 
a common share, against 1944 
net income of $2,011,464 or $4.- 
58 a share. Sales were $40,- 
317,000 compared with $40,541,- 
000 in °44. 


TACA Airways will offer 500,- 
000 common shares to public 
through a group of. under- 
writers. 


United Air Lines reports 1945 
net income of $4,203,815 or $2.- 
34 a share, against 1944 net in- 
come of $6,114,991 or $3.79 a 
share. Operating revenues 
were $39,347,000 against $35,- 
629,000 in 1944. United is 
spending $60,000,000 on post- 
war expansion. 


Airline reports: Airlines an- 
nounces 1945 net income of 
$4,339,458 or $3.36 a share, 
against ’44 net income of $4,- 
396,163 or $3.41 a share... 
Braniff Airways reports 1945 
net income of $849,839 or 85c. 
a share, against ’44 net income 





ADDING ITUP .... . By RAY HOADLEY 


Stock Splits. The airlines have joined the parade of 
companies who have split their common stocks. Eastern 
has declared a four-for-one split in its common stock, 
while American Airlines proposes to give common hold- 
ers five shares for each one now held. Split-ups are 
not new in the airline field, for American (in 1944), 
Braniff and Delta have all split their stock since 1940. 
However we-can’t recall any split in the stock of the 
aircraft manufacturers in recent years. 


Reason for Split-Ups. Any one, or all, of five reasons 
may be given for the current popularity of this stock- 
splitting process. 1. It effects wider distribution of the 
stock, 2. creates interest in the stock, 3. bolsters rela- 
tions with the public, 4. increases sales and markets 
via the stockholder route, and 5. reduces per-share 
earnings and thus cushions labor and political charges 
of excessive profits. 


Dividend Upsets. The problems involved in doing busi- 
ness during the reconversion period have caught up 
with American stockholders. Many companies have 
recently omitted their regular dividends, among them 
such companies as Curtiss-Wright and Continental 
Motors. However, Boeing Airplane Co. temporarily re- 
versed the trend by declaring a $1 dividend after a lapse 
in payments of only six months. Boeing recently has 
received substantial commercial transport orders. Al- 
though current volume for Curtiss-Wright is at rather 
low-ebb, the company is in the best financial condition 
in its history. 


Flying Insurance. Of 104 life insurance concerns re- 
cently surveyed, 75% said they will write policies for 
owner-operators of private planes at an extra premium 
of about $5 per $1,000 of insurance. In 1940 only 42% 
of these companies would insure such persons, and the 
extra premium usually was $12. 


Martin on Incentive Pay. Glen L. Martin favors 
profit-sharing plans as an employee incentive. He 
recently told a group of security analysts that his com- 
pany might consider sharing profits 50-50 with labor 
above the point where the $3 annual common dividend 
was covered. 


Selling AA Holdings. Aviation Corp. is preparing to 
sell 210,000 shares of American Airlines to conform to a 
1945 CAB order to reduce its American holdings to 4%. 
Aviation Corp. will still have nearly 50,000 shares of 
American after this deal is concluded. 


Airline Financing. Airline financing again is a major 
topic of conversation in banking circles. TWA, Ameri- 
can Overseas Airlines, United, and Northwest are among 
the lines said to be candidates for loans or financing to 
handle their equipment expansion. 











of $773,985 or 77c. a share . 
TWA reports 1945 net income 
of $1,813,576 or.$1.84 a share, 
against ’44 net income of $2,- 
752,960 or $2.82 a share. ... 
Pennsylvania-Central Airlines 
recorded 1945 net income of 
$441,467 or 92c. a share, against 
44 net income of $404,635 or 
8lc. a share ... Western Air- 
lines reports 1945 net income 
of $208,102 or 5lc. a share, 
against ’44 net income of $135,- 
828 or 33c. a share. 


United Aircraft Corp. reports 
unfilled orders of $110,000,000 
at end of 1945, lowest since ’38 
when they were $17,000,000. 





Net income iast year was $12,- 
855,280 or $435 a common 
share, against 44 net income 
of $15,562,336 or $5.37 a share. 
Sales were $484,310,000 against 
$743,527,000 in *44. From V-J 
Day to end of 1945, postwar 
adjustment expenses of $732,- 
000 were charged against a 
$36,078,000 reserve for such ex- 
penses. 


Solar Aircraft Co. has pur- 
chased Hubbard Casket Mfg. 
Co. of San Diego. Nationwide 
distribution of a stainless steel 
casket (already being manu- 
factured at Solar’s San Diego 
plant) is planned. 
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THIS PUMP WEIGHS ONLY OZS. 
---BUT SEE WHAT IT DOES 








If small size, light weight and low cost are 


Delivers .08 to 1.5 G. P. M. 
+ « « against O to 150 P.S.I. 
. + « at 1140 to 3450 R.P.M. 
« » for 2000 hrs. (continuous duty) 


important factors in your pump applications 
calling for low-capacity, low-pressure 
handling of oils, gasoline, alcohol, and certain 
mildly corrosive fiquids, investigate McIntyre 
Series 1200 Pumps. You'll find that they 
actually cost less than larger, heavier pumps 


made to less-exacting specifications. 


McINTYRE PRECISION 

Because McIntyre machining methods are 
capable of making surfaces flat to one light band 
... and holding vital dimensions to tolerances 

of tenths and split tenths, the close fit of gears, 
center plates and sides of McIntyre 

Pumps assures high volumetric efficiency. 


That is the plus the McIntyre light-band 





trade-mark promises. 


WRITE FOR DATA 

Whether you're interested in pressure 

lubrication of high-speed machinery, fluid 

handling in aircraft at high altitudes, or other 

possible applications, write for information 

about McIntyre Series 1200 Pumps, today. SCALE: ACTUAL SIZE 

The McIntyre Company, 500 Riverdale Ave., Available with 10,000 R.P.M. 1/20 H.P. Motor 
Newton 58, Massachusetts... 

also makers of precision spur gears 


to your specifications. Ms i ay T ® E 
THE IVE- f co. 


CrORmERuY ZENITH associates) 


PURAPS AND FLUID MOTORS 


THE ULTIMATE IN PRECISION Z IDENTIFIED BY THE LIGHT BAND 
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AVIATION PEOPLE 








FRED HERSCHELMAN, 
JR., has been assigned to 
DAL as chief inspector. 


Previously air carrier in- 
spector of maintenance for 
CAA, he learned to fly in 
27 and has been employed 
by several airlines, includ- 
ing PAA where he was with 
Pacific-Alaskan div. 


H. G. LESLIE was elected 
chairman of engineering and 
maintenance of ATA for 
1946. In this capacity he 
will be in charge of Asso- 
ciation’s conference  pro- 
gram and will make assign- 
ments of subjects to be dis- 
cussed. He was formerly 
Superintendent of mainte- 
nance for EAL. 








WALTER T. BONNEY has 
returned to Bell Aircraft to 
take post of director of pub- 
lic relations at company’s 
Niagara Frontier Div. Leav- 
ing in '44 to enter military 
service, he was discharged 
in Mar. '46. He initially 
came with Bell in "41 as 
asst. dir. of p. r. 





C. W. FRANCE has been 
elected vice-pres. in charge 
of maintenance and engi- 
neering for EAL. He was 
formely vice-pres. of C-W. 
He flew with AAF and RAF 
in World War I, and pio- 
neered early airline opera- 
tions. His hq. will be at 
Eastern’s major operations 
base in Miami. 





LEROY R. GRUMMAN (left), pres. of Grumman Aircraft, 
has been awarded Medal for Merit by President Truman, 
being cited for exceptionally meritorious conduct in per- 
formance of Outstanding service to his country and war 
effort in design and production of several of most efficient 


types of aircraft supplied to Navy. LEON A. SWIRBUL 
(right), executive vice-pres. of Grumman, has also been 
honored by President with award of Medal for Merit for 
exceptionally meritorious conduct in performance of out- 
Standing service to his country and war effort. Merit award 
has been described as highest that can be made to a civilian. 
Its military equivalent is Distinguished Service Medal. 
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SIGMUND A. CZARNECKI 
has been made production 
engineer for Hamilton’ 
Standard Propellers Div., 
UAC. He will be in charge 
of all activities of tool and 
equipment engineering dept. 
He has been associated with 
company for past 19 yr., 
having joined firm in '26. 





ROY. H. VAN HORN has 
been appointed director of 
maintenance and engineer- 
ing at Braniff Airways. He 
was formerly a consultant 
in engineering and research 
with the War Assets Corp. 
in Washington. Earlier he 
was superintendent of air- 
craft shops at Kelly Field, 
Tex. 


CHARLES J. RAUSCH has 
been appointed director of 
cargo service for UAL. He 
joined air line in '36 as a 
draftsman and aeronautical 
engineer, and has been asst. 
to regional v.-p. for past 3 
yr. He will direct opera- 
tional handling of all air 
cargo activities, including 
mail, express, freight, and 
baggage. 





PAUL L. THOMAS (left) has been named mgr. of NWA’s 
new plant and equipment engineering div. A graduate in civil 
and business engineering, he joined NWA in '43 and served 
as Western field engineer in company’s Seattle hq., and 
later he was chief plant engineer for entire NWA system.. 
COL. ADDISON H. DOUGLASS (right) has joined NWA as 
chief plant engineer and will be in charge of maintaining 


all existing structures and ground equipment. 


He was 


recently discharged from Army after serving since May '42. 
He commanded 395th Engineering General Service Regiment. 





DAVID E. LUKENS has 
been appointed engineering 
representative for Autogiro 
Co. of America. Previously 
sales engineer of Summerill 
Tubing Co., he is expe- 
rienced in handling prob- 
lems relating to seamless 
steel tube applications in 
both conventional and ro- 
tary wing craft. 


JEAN H. DUBUQUE, 
named advertising and pub- 
lic relations director of 
Lear, Inc., will have com- 
plete charge of company’s 
advertising. He was form- 
erly asst. to sales mgr. at 
Beech. During war he was 
Lt. Col. in AAF, and holds 
a pilot’s certificate. He's 
also a member of JAS, 
AWA, and AOPA. 


WILLARD S. PAUL has 
been appointed production 
mgr. of Beech Aircraft. He 
studied aeronautical engi- 
neering at Parks Air Col- 
lege, after which he worked 
for a period on the West 
Coast as an _ engineering 
draftsman. He has _ been 
with Beech company since 
early ’41. 





CAPT. MYRON TRIBUS 
has received SAE Wright 
Brothers Medal of 1945 for 
his paper, “Report on De- 
velopment and Application 
of Heated Wings,” prepared 
while he was assigned to 
Equipment Laboratory, En- 
gineering Div., ATSC, 
Wright Field. He is at pres- 
ent at College of Engineer- 
ing, University of Cal. 
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bon chrome-silico-manganese alloy tool steel, hardened and 
tempered through and through. Light in weight, perfectly 


balanced. Smooth, easy riding joints, sharp, deeply milled | 
Vs gg yD | Yr teeth, Hand filed, perfectly aligned cutters. Spring-tem- , 
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REG. UsS. PAT, OFF, Grip pered, “Vacuum Grip”, non-slip handles, : 

4 A famed name in Snap-on’s complete line of more than . 
Pliers 3,000 tools for production and service, Vacuum Grip pliers 
‘ are available everywhere through Snap-on’s nation-wide 
A complete line... engineered for performance |  direct-to-user tool service. 
SNAP-ON TOOLS CORPORATION 
Pliers are basic tools in an extremely wide and varied 8020-E 28th AVENUE KENOSHA, WISCONSIN 
range of operations, The right pliers for the job can 


make a tremendous difference in speed and workman- 
ship. The Snap-on pliers illustrated are typical of the 











many types of Vacuum Grip pliers . . . each type job- a“ me THE CHOICE OF BETTER MECHANICS 


engineered for peak performance on the work for 
which it is designed. 


Snap-on builds Vacuum Grip pliers in a modern plant 
devoted exclusively to the production of the finest, 
most efficient pliers that can be produced. Vacuum 
Grip pliers are hammer forged from special high car- 
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* INTERNATIONAL BRIEFS * 


ENGLAND—Schedule for Tudor 
IT calls for 1946 production of 40 
to 0) planes to carry 60 passen- 
gers at 230 mph. 

Saunders Roe announces pro- 
gram for a  110-ton — flying 


bout powered by six propjets, to 


carry 1Q0) passengers non-stop 
from London to New York at 
better than 300 mph. Accord- 


ing to designers, plane could be 
placed in service within 3 yr. 


British Postmaster General re- 


ports plans for starting inland 
airmail service before end of 
44 Based on night - flying 
schedules, British public would 


be guaranteed over-night deliv- 
ery to all points in Isles. 


British European Airways, na- 
tionalized company serving 
Europe, is now operating Doug- 
las Dakotas for passengers and 
Warwick planes for freight. 
Services include connections to 
Paris, Brussels, and Amsterdam, 
with routes to Denmark, Nor- 
way, and Sweden still in discus- 
sion stage. 


Prelim figures on new Bristol 
Freighter indicate plane can 
carry 4% tons 500 mi. at 168 


mph., at cost of 138.7¢ per ton- 
mile. Equipped with 82 seats, 
cost per seat-mile is put at 2.1¢, 
excluding revenue from mail 
and express carriage. 


Here's reported performance of 
new Miles Messenger: Cruising 
speed, 110 mph.; takeoff, within 
1x0 ft. into a 5-mi. wind; stall- 
ing speed 30 mph.; and landing- 
approach gliding speed, 45 mph. 


FRANCE—Signing of a British- 
French air pact with modified 
“fifth freedom’”’ terms is expect- 
ed to give Paris half-hourly 
service frequency to London. 


Air France is expected to start 
New York service next month 
on weekly basis, flying Douglas 
DC-4s. 


EIRE—Unexpected entrant in 
Atlantic lineup is Eire, which 
announced at PICAO Dublin 
conference that it planned to 
start service in ’47. 


SWEDEN—This nation’s air- 
lines operated more than 14,000 
route-miles in ’45 to over 20 
countries, carrying 81,000 pas- 
sengers, and flying more than 
2,000,000 mi. In addition, 27 
experimental flights to New 
York were made with converted 





Koecing H-1lis, 
than 65,000 Ib, of 
und freight 


ceurrving more 
assorted mall 


Swedish Airplane Co. is now 
testing P2o00- tb place 127- 
mph triceyele-geared personal 
jane. <Also, 20-passenger air- 
iner ix to be ready for test In 
late summer. 

ITALY -Formation of new tal- 
ian civil airline company, With 
TWA holding 40° interest, has 
uroused protest in English cir- 
cles, which consider this move 
as an encroachment. 
GREECE--Recent “tifth free- 
dom" air pact completed with 


U. S. opens way for latter's air- 
lines through Athens. While no 
service to America by Greek in- 
terests appears forthcoming, 
they have applied to PICAO for 
financial and technical aid to re- 
establish aviation facilities. 


HUNGARY—New 30-yr”s avia- 
tion agreement with U.S.S.R. 
provides for Russian installa- 
tion of facilities on Hungarian 
airfields. 

ETHIOPIA — Agreement made 
with TWA provides for line’s 


complete control of all aviation 
activities in this country. 
Planned services include Addis 
Ababa-Cairo route to be operat- 
ed with converted Douglas 
C-47s, also interior service with 
Norseman craft. 


SAUDI ARABIA—Dharein air- 
port will soon be used by air- 
lines of all nations. TW4A’s con- 
tract with Ibn Saud for mainte- 
nance of his personal aircraft is 
generally felt to include opera- 
tion of airport for nation. 


India—TATA Air Lines is now 
operating Douglas DC-3s over 
2,500 mi. per day, connecting 
Karachi, Colombo, Bombay, and 
Delhi, also Calcutta service is 
expected to start soon. Company 
recently completed ticket-inter- 
change agreement with PAA. 


PHILIPPINES—Improvement in 
islands’ air services is seen in 
recent allocation of DC-4s to 
country’s two airlines. Nielsen 
airport, near Manila, is to be 
international airport under man- 
agement of new company 


AUSTRALIA — Re bi-weekly 
service to Vancouver planned by 
Australia National Airways: Re- 
port is now received that Aus- 
tralian Government is projecting 
broad nationalized air routes— 
which would include service to 
Canada—hence it’s expected that 





SUMMER SOARING IN SOVIET 


Student pilot of Moscow Parachute and Gliding Club is depicted landing 
a Russian glider in an open field. Tandem-placer has boat-shaped nacelle, 


with tail boom supporting tail surfaces. 
Supported by airfoil-shaped twin struts. 
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Tapered parasol wings are 
(Sovfoto) 





craft, 


lantic service. 


cial traveler. 


of Russian automobile.” 





WORLDATA....... By “VISTA” 


All is not serene in England these days. The nationaliza- 
tion program, which initially bogged down in arguments 
on cost to taxpayers, has now taken a backseat during the 
storm of protest concerning purchase of American air- 
specifically five Lockheed Constellations. 
criticism widespread, general English consensus appears 
to be that British industry has been betrayed and its fu- 
ture nullified—robbed of the chance to show that it could 
produce better and more modern aircraft for trans-At- 


The situation has been aggravated by announced pur- 
chase of 72 Douglas C-47s for BOAC from U. S. Surplus, 
utilization of Junker 52s for some British domestic serv- 
ices, and cancellation of British Boeing 314 service to 
Baltimore. Considering that British believe the York and 
Lancastrian are superior planes in range and load-carry- 
ing capacity, it is surprising U.K. has not started trans- 
Atlantic service with these craft. 
grave concern in London aviation circles over the head- 
start AOA, PAA, and TWA are getting. 


In Scotland, talk has arisen of a separatist movement 
on air services, with Scottish interests desiring to form 
a public company to operate airlines independent of 
British nationalized system. 
planned extensive international air services. This organ- 
ization’s recent survey flight to America, with a con- 
verted Convair Liberator, lends weight to reports of com- 
pany’s intent to start Prestwick-New York services. 


Little aviation news is ever available from Russia, but 
occasionally the veil is lifted to remind us that aviation 
progress continues in the U.S.S.R. A recent broadcast 
described three new types developed by Designer Ya- 
kovlev—the “8”, twin-engine feederliner especially de- 
signed for small, poor fields; the “14”, designed to be a 
“motorcar of the air”, carrying four persons and powered 
with a 150-hp. engine; and a courier plane of high speed 
and great range, equipped with a small office for the offi- 
Broadcast stated that mass production of 
Yakovlev “14” was “expected to bring price down to cost 


With 


Meantime, there is 


Scottish Airways has long 











ANA will be forced to discon- 
tinue any service to Canada 
when these operations start. It 
is said that government will buy 
Merlin-powered Douglas DC-4s. 


Freight service instituted by 
ANA to and from Tasmania 
have been successful enough to 
warrant conversion of several 
DC-38s to cargo planes. Thus 
far, loads have included straw- 
berries, lobsters, and fish filets. 
Meat transport is expected later 
this year. 


Recent test hop in Australia of 
Avro Lincoln was first flight of 
a four-engine plane built there. 
Orders have already been placed 
i a small number of these 
craft. 


Australian flying clubs are to be 
subsidized by government, with 
payment of $125 for each 50 hr. 
flown per craft, and with bonus 
of $250 for each pilot trained 
from scratch to an ‘“‘A’”’ license. 
Also, free hangar space will be 
available. 


Capitalization of ANA has been 
increased to £1,000,000 (approx. 
$3,235,000) to finance purchase 
of DC-4s now on order or being 
delivered. Options for DC-6s 
may be taken up this summer. 


BRAZIL—Delivery of first Lock- 
heed Constellation to Panair do 
Brasil is expected to enable 





company to start projected serv- 
ice to London this summer. 


New domestic airline is the 
Cia. Meridional de Transportes, 
which is operating three air- 
craft between Rio and Volta Re- 
donda, site of new Brazilian 
steel plant. 


Two new airlines are in process 
of formation — Viacao Aerea 
Baiana and Viacao Aereo Cen- 
tro-Oeste. No route plans have 
been announced thus far. 


ARGENTINA—Strong U. S. dip- 
lomatic action against this 
country resulted in attempts to 
form anti - foreign - competition 
bloc with Brazil and _ Chile. 
Latter two are not enthusiastic, 
but cancellation of the Panagra 
stops by Argentina may be 
forthcoming. 


Order has been placed for 100 
Avro 29s for FAMA, state-con- 
trolled airline. Further orders 
for Tudor IIs are also said to be 
under discussion. 


VENEZUELA -~ Million - dollar 
airport at Caracas with 1%-mi, 
runways, was recently dedi- 
cated. 


MEX!ICO—<Aerovias Braniff won 
point against PAA when Mex!- 
ean Supreme Court’ decided 
Braniff was entitled to operate 
Mexico City-Merida route. 
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Triple-alloy steels containing Nickel offer designers the | Service records established by triple-alloy steels over a 
- following triple advantages: period of years show that they are giving excellent re- 
sults in many diverse and exacting applications. 

The large number of standard compositions available, 
including the 4300, 8600, 8700, 9300 and 9800 series, 
permit accurate and economic selection for specific uses- 

RELIABILITY—based on consistently uniform re- Because of their many advantages, these triple-alloy 

sponse to heat trentment. steels warrant your careful consideration when planning 

3 ECONOMY - resulting from standard compositions new or improved designs. We shall be glad to furnish 
" precisely graded to match the engineers’ needs. counsel and data upon request. 


THE INTERNATIONAL NICKEL COMPANY, INC. titensict 


= AVIATION, May, 1946 A 


— se a 2 ae 


1 OUTSTANDING PERFORMANCE -—Strength and 
" toughness, resistance to wear, fatigue or shock to meet 
a wide range of requirements, as dictated by design. 
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Glenn L. Martin Co. expects 
sales of $40,000,000 this year, 
$70,000,000 in ’47 and $100,- 
000,000 in 48 according to Pres. 
Martin. This year’s business, 
which should cover $3 annual 
dividend, will include $26,000,- 
000 in military aircraft conver- 
sions. Production of 350 Model 
202 transports is needed to 
write off tooling and develop- 
ment expense, after which 
only 10 planes a month need 
be produced to break even. Or- 
ders for 700 planes of this 
type are expected in next two 
years. 


Douglas reports 1945 net in- 
come of $8,955,754 or $14.93 a 
share, against *44 net income 
of $7,685,227 or $12.81 a share. 
Sales were $744,682,664 against 
$1,061,407,000 in ’44. Pres. Dou- 
las revealed that a $40,000,000 
bank credit has been arranged 
to provide against possible 
larger working-capital needs. 


Ryan Aeronautical Co. has 
signed contracts totaling more 
than $2,500,000 in new exhaust 
manifold business in its stain- 
less steel division. F 


Grumman reports 1945 sales of 
$236,846,862 against 1944 sales 
of $323,749,331. Net income last 
year was, $5,713,528 or $11.24 a 
share, against 44 net income 
of $9,550,000 or $18.80 a share. 
Pres. L. H. Grumman pointed 
out that at V-J Day more than 
80% of $380,000,000 contracts 
on books were cancelled. None 
of company’s experimental 
contracts have been cancelled. 


American Airlines plans to 
raise $80,000,000 this year 
through sale of debentures and 
convertible preferred stock. 
First step was taken Apr. 17 
when stockholders authorizeci 
a new issue of 600,000 pre- 
ferred stock. Proceeds will be 
used to buy equipment, expand 
Services, and retire a $25,000,- 
000 bank debt. 


Republic reports 1945 net in- 
come of $1,889,778 or $1.92 a 
Share, against ’44 net income 
of $5,141,440 or $5.23 a share. 
Sales were $222,148,329 in 1945 
against $369,593,425 in 1944. 


Eastern Air Lines reports 1945 
net income of $2,126,294 or $3.- 
56 a share, against 1944 net in- 
Come of $1,499,337 or $2.54 a 
Share. Total revenues were 
$27,169,000 against $18,806,000 
in 1944. New equipment now 
on order will give Eastern a 
Seat capacity some 600% over 
that of 1941. 


Thompson Products has sold 
40,000 shares of 4% cumulative 
Preferred stock and 75,000 
Shares of common __§ stock 
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through an underwriting 
group of bankers. Proceeds 
will be used to purchase Euc- 
lid, Ohio, plant of Thompson 
Aircraft Products Co. (which 
has been operated under lease 
from government) and for 
capital improvements and ad- 
ditions. 


National Aviation Corp., in- 
vestment company, probably 
will receive $300,000 in divi- 
dends and interest this year 
against $352,000 received last 
year. Pres. Robinson predicted 
that some aircraft concerns 
will disappear in next few 
years through mergers or 
movement into other indus- 
tries. 


Lear Inc. reports 1945 net in- 
come of $657,106 or 38c. a 
share. Sales totaled $31,168,- 
176. Company retired $4,000,- 
000 of its Reconstruction Fi- 
nance Corp. loan last year and 
expects to pay off remaining 
$2,500,000 this spring. 


Kellett reports $3,355,000 in un- 
filled orders, as of Mar. 15. Ap- 
proximately $500,000 is on ex- 
perimental helicopter projects 
for Army and Navy. Net in- 
come in 1945 was $217,767 or 
5lc. a share, against 44 net 
income of $143,908 or 33c. a 
share. Sales were $12,373,000 
against $11,839,000 in 1944. 


National Skyway Freight 
Corp., of Los Angeles, is pub- 
licly selling 500,000 common 
shares at $5 a share. Net pro- 
ceeds of $2,146,000 will be 
added to working capital and 
used to purchase new air- 
planes. 


Square D Co. reports 1945 net 
income of $1,621,462 or $3.40 
a common share, against 1944 
net income of $2,011,464 or $4.- 
58 a share. Sales were $40,- 
317,000 compared with $40,541,- 
000 in ’44. 


TACA Airways will offer 500,- 
000 common shares to public 
through a group of under- 
writers. 


United Air Lines reports 1945 
net income of $4,203,815 or $2.- 
34 a share, against 1944 net in- 
come of $6,114,991 or $3.79 a 
share. Operating revenues 
were $39,347,000 against -$35,- 
629,000 in 1944. United is 
spending $60,000,000 on post- 
war expansion. 


Airline reports: Airlines an- 
nounces 1945 net income of 
$4,339,458 or $3.36 a _ share, 
against ’44 net income of $4,- 
396,163 or $3.41 a share... 
Braniff Airways reports 1945 
net income of $849,839 or 85c. 
a share, against ’44 net income 





ADDING ITUP .... . By RAY HOADLEY 


Stock Splits. The airlines have joined the parade of 
companies who have split their common stocks. Eastern 
has declared a four-for-one split in its common stock, 
while American Airlines proposes to give common hold- 
ers five shares for each one now held. Split-ups are 
not new in the airline field, for American (in 1944), 
Braniff and Delta have all split their stock since 1940. 
However we can’t recall any split in the stock of the 
aircraft manufacturers in recent years. 


Reason for Split-Ups. Any one, or all, of five reasons 
may be given for the current popularity of this stock- 
splitting process. 1. It effects wider distribution of the 
stock, 2. creates interest in the stock, 3. bolsters rela- 
tions with the public, 4. increases sales and markets 
via the stockholder route, and 5. reduces per-share 
earnings and thus cushions labor and political charges 
of excessive profits. 


Dividend Upsets. The problems involved in doing busi- 
ness during the reconversion period have caught up 
with American stockholders. Many companies have 
recently omitted their regular dividends, among them 
such companies as Curtiss-Wright and Continental 
Motors. However, Boeing Airplane Co. temporarily re- 
versed the trend by declaring a $1 dividend after a lapse 
in payments of only six months. Boeing recently has 
received substantial commercial transport orders. Al- 
though current volume for Curtiss-Wright is at rather 
low-ebb, the company is in the best financial condition 
in its history. 


Flying Insurance. Of 104 life insurance concerns re- 
cently surveyed, 75% said they will write policies for 
owner-operators of private planes at an extra premium 
of about $5 per $1,000 of insurance. In 1940 only 42% 
of these companies would insure such persons, and the 
extra premium usually was $12. 


Martin on Incentive Pay. Glen L. Martin favors 
profit-sharing plans as an employee incentive. He 
recently told a group of security analysts that his com- 
pany might consider sharing profits 50-50 with labor 
above the point where the $3 annual common dividend 
was covered. 


Selling AA Holdings. Aviation Corp. is preparing to 
sell 210,000 shares of American Airlines to conform to a 
1945 CAB order to reduce its American holdings to 4%. 
Aviation Corp. will still have nearly 50,000 shares of 
American after this deal is concluded. 


Airline Financing. Airline financing again is a major 
topic of conversation in banking circles. TWA, Ameri- 
can Overseas Airlines, United, and Northwest are among 
the lines said to ke candidates for loans or financing to 
handle their equipment expansion. "1 











of $773,985 or 77c. a Share... 
TWA reports 1945 net income 
of $1,813,576 or $1.84 a share, 
against *44 net income of $2,- 
752,960 or $2.82 a share... 
Pennsylvania-Central Airlines 
recorded 1945 net income of 
$441,467 or 92c. a share, against 
744 net income of $404,635 or 
8lc. a share ... Western Air- 
lines reports 1945 net income 
of $208,102 or 5lc. a share, 
against ’44 net income of $135,- 
828 or 33c. a share. 


United Aircraft Corp. reports 
unfilled orders of $110,000,000 
at end of 1945, lowest since ’38 
when they were $17,000,000. 





Net income last year was $12,- 
855,280 or $435 a common 
share, against ’44 net income 
of $15,562,336 or $5.37 a share. 
Sales were $484,310,000 against 
$743,527,000 in 44. From V-J 
Day to end of 1945, postwar 
adjustment expenses of $732,- 
000 were charged against a 
$36,078,000 reserve for such ex- 
penses. 


Solar Aircraft Co. has pur- 
chased Hubbard Casket Mfg. 
Co. of San Diego. Nationwide 
distribution of a stainless steel 
casket .(already being manu- 
factured at Solar’s San Diego 
plant) is planned. 
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THIS PUMP WEIGHS ONLY 0ZS. 
---BUT SEE WHAT IT DOES 








If small size, light weight and low cost are 


Delivers .08 to 1.5 G. P.M. 
+ « « against 0 to 150 P.S.1. 
- « « at 1140 to 3450 R. P.M. 
- . for 2000 hrs. (continuous duty) 


important factors in your pump applications 
calling for-low-capacity, low-pressure 
handling of oils, gasoline, alcohol, and certain 
mildly corrosive liquids, investigate McIntyre 
Series 1200 Pumps. You’ll find that they 
actually cost less than larger, heavier pumps 


made to less-exacting specifications. 


McINTYRE PRECISION 

Because McIntyre machining methods are 
capable of making surfaces flat to one light band 
... and holding vital dimensions to tolerances 

of tenths and split tenths, the close fit of gears, 
center plates and sides of McIntyre 

Pumps assures high volumetric efficiency. 


That is the plus the McIntyre light-band 





trade-mark promises. 


WRITE FOR DATA 

Whether you’re interested in pressure 

lubrication of high-speed machinery, fluid 

handling in aircraft at high altitudes, or other 

possible applications, write for information 

about McIntyre Series 1200 Pumps, today. SCALE: ACTUAL SIZE 
The McIntyre Company, 500 Riverdale Ave., Available with 10,000 R.P.M. 1/20 H.P. Motor 
Newton 58, Massachusetts ... 

also makers of precision spur gears 


to your specifications. Ms a N T Sc E 
THE IVE . ii 


CFORMERLY ZENITH ASSOCIATES) 


PURAPS AND FLUID MOTORS 


THE ULTIMATE IN PRECISION Zw IDENTIFIED BY THE LIGHT BAND 
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AVIATION PEOPLE 








FRED HERSCHELMAN, 
JR., has been assigned to 
DAL as chief inspector. 
Previously air carrier in- 
spector of maintenance for 
CAA, he learned to fly in 
'27 and has been employed 
by several airlines, includ- 
ing PAA where he was with 
Pacific-Alaskan div. 


WALTER T. BONNEY has 
returned to Bell Aircraft to 
take post of director of pub- 
lic relations at company’s 
Niagara Frontier Div. Leav- 
ing in °44 to enter military 
service, he was discharged 
in Mar. 46. He _ initially 
came with Bell in ’41 as 
asst. dir. of p. r. 








H. G. LESLIE was elected 
chairman of engineering and 
maintenance of ATA for 
1946. In this capacity he 
will be in charge of Asso- 
ciation’s conference pro- 
gram and will make assign- 
ments of subjects to be dis- 
cussed. He was formerly 
Superintendent of mainte- 
nance for EAL. 


C. W. FRANCE has been 
elected vice-pres. in charge 
of maintenance and engi- 
neering for EAL. He was 
formely vice-pres. of C-W. 
He flew with AAF and RAF 
in World War I, and pio- 
neered early airline opera- 
tions. His hq. will be at 


Eastern’s major operations 
base in Miami. 





LEROY R. GRUMMAN (left), pres. of Grumman Aircraft, 
has been awarded Medal for Merit by President Truman, 
being cited for exceptionally meritorious conduct in per- 
formance of outstanding service to his country and war 
effort in design and production of several of most efficient 
types of aircraft supplied to Navy. LEON A. SWIRBUL 
(right), executive vice-pres. of Grumman, has also been 
honored by President with award of Medal for Merit for 
exceptionally meritorious conduct in performance of out- 
Standing service to his country and war effort. Merit award 
has been described as highest that can.be made to a civilian. 
Its military equivalent is Distinguished Service Medal. 
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SIGMUND A. CZARNECKI 
has been made productior 
engineer for Hamilton 
Standard Propellers  Div., 
UAC. He will be in charge 
of all activities of tool and 
equipment engineering dept. 
He has been associated with 
company for past 19 yr, 
having joined firm in ’26. 


ROY. H. VAN HORN has 
been appointed director of 
maintenance and engineer- 
ing at Braniff Airways. He 
was formerly a consultant 
in engineering and research 
with the War Assets Corp. 
in Washington. Earlier he 
was superintendent of air- 
craft shops at Kelly Field, 
Tex. 





CHARLES J. RAUSCH has 
been appointed director of 
cargo service for UAL. He 
joined air line in '36 as a 
draftsman and aeronautical 
engineer, and has been asst. 
to regional v.-p. for past 3 
yr. He will direct opera- 
tional handling of all air 
cargo activities, including 
mail, express, freight, and 
baggage. 


PAUL L. THOMAS (left) has been named mgr. of NWA’s 
new plant and equipment engineering div. A graduate in civil 
and business engineering, he joined NWA in °43 and served 
as Western field engineer in company’s Seattle hq., and 
later he was chief plant engineer for entire NWA system. 
COL. ADDISON H. DOUGLASS (right) has joined NWA as 
chief plant engineer and will be in charge of maintaining 
all existing structures and ground equipment. He was 
recently discharged from Army after serving since May '42. 
He commanded 395th Engineering General Service Regiment. 





DAVID E. LUKENS has 
been appointed engineering 
representative for Autogiro 
Co. of America. Previously 
sales engineer of Summerill 
Tubing Co., he is expe- 
rienced in handling prob- 
lems 
steel 
both conventional 
tary wing craft. 


relating to seamless 
tube applications in 
and ro- 





JEAN H. DUBUQUE, 
named advertising and pub- 
lic relations director of 
Lear, Inc., will have com- 
plete charge of company’s 
advertising. He was form- 
erly asst. to sales mgr. at 
Beech. During war he was 
Lt. Col. in AAF, and holds 
a pilot’s certificate. He's 
also a member of IAS, 
AWA; and AOPA: 


Bi 


WILLARD S. PAUL has 
been appointed production 
mgr. of Beech Aircraft. He 
studied aeronautical engi- 
neering at Parks Air Col- 
lege, after which he worked 
for a period on the West 
Coast as an _ engineering 
draftsman. He has_ been 
with Beech company since 
early *41. 





CAPT. MYRON TRIBUS 
has received SAE Wright 
Brothers Medal of 1945 for 
his paper, “Report on De- 
velopment and Application 
of Heated Wings,”’ prepared 
while he was assigned to 
Equipment Laboratory, En- 
gineering Div., ATSC, 
Wright Field. He is at pres- 
ent at College of Engineer- 
ing, University of Cal. 
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AML Med bo 


ASSEMBLY 


ENGINEERING 


Why make fastenings 
the hard, higher cost way when you 
can cut assembly time and get stronger 
fastenings with P-K Self-tapping 
Screws? Like Electro-Mechano Com- 
pany of Milwaukee, for instance. 
Eleven tapping operations eliminated 
in assembly of their High-Speed 
Precision Drill Press, some of them 
at difficult angles. Losses from parts 
spoilage and broken taps ended. That’s 
common sense assembly engineering! 


It’s just good sense to take a long, 
thoughtful look at your present fas- 
tenings and fastening methods. If P-K 
Screws can be used in your product, 
they’re sure to make a better assembly, 
at real saving. In 7 out of 10 assemblies 
submitted to us, P-K Screws permit 
improvement in strength, and work- 
hour savings up to 50%. 


AskaP-K Assembly Engineer 
to look over your assembly 
and see if it’s one of the lucky 
seven. Or, mail assembly details to us 
for recommendations. Either way, it’s 
a sensible first step toward making the 
savings you're missing. Parker-Kalon 


Corp., 208 Varick St., New York 14. 


Sold Only Through Accredited Distributors 


TYPE TYP 
ome hy Aad 


PARKER-KALON 


Four P-K Type “U”: Screws, fasten the name and speed gauge plates. 
Type “F” Screws fasten the resistor and condenser casing to the 
motor bracket, eliminate tricky tapping at an angle. Another. below 
the motor housing, acts as a hardened depth stop. Two others fasten the 
switch plate. 


TYPE TYPE “Z" 
“u" PHILLIPS 


SELF-TAPPING SCREWS 


A FASTENING FOR EVERY METAL AND PLASTIC ASSEMBLY 
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NEW PRODUCTS 





KEEP POSTED ON 


Products and Practices 


INFORMATION TIPS 





ENGINEERING DATA 


Controllers and Recorders........... 1 


Engineering and technical information on 
pH theory and measurement, and descrip- 
tion of line of continuous pH controllers 
and recorders, are contained in Bulletin 
No. pH1302, from The Bristol Co., Water- 
bury, Conn.—AVIATION, May, ’46. 


Casting Process .... ielesienod 


Method by which intricate parts of al- 
loys, iron-base metals, and various stain- 
less steels are cast so that little machin- 
ing is necessary, is described in 20-page 
booklet, ‘‘Haynes Precision Castings,’’ from 
Haynes Stellite Co., Kokomo, Ind.—AVIA- 
TION, May, ’46. 


Packings Manual ......... 


Basic principles which influence mechan- 
ical packings life, and resultant machine 
performance, together with information on 
selection, application, and design of ad- 
jacent parts in hydraulic or pneumatic 
equipment, are covered”in new book from 
Graton & Knight, of Worcester, Mass. (A 
charge of $4 is made for this volume.)— 
AVIATION, May, ’46 


Continuous Cast Bronze... ooo 


Bulletin from Ampco Metal, Milwaukee, 
describes process of producing continuous 
cast bronze, also contains tables of alloys 
and sizes available, physical properties, 
specifications, and table of rod weights, 
with conversion factors for other alloys.— 
AVIATION, May, '46. 


Industrial Linings Service............5 


From Industrial Linings Engineers, Edge- 
worth, Pa., comes 4-page bulletin outlining 
services to industry on linings for all cor- 
rosion problems. Covered are research in- 
formation and suggestions on types of lin- 
ings and application.—AVIATION, May, 


Velocity Flow Chart................6 


Available from Carpenter Steel Co., 
Welded Alloy Tube Div., Kenilworth, N. J., 
is special slide chart for calculation of ve- 
locity flow and capacities of heat exchang- 
ers. Chart also contains information on 
Physical properties of stainless tubing.— 
AVIATION, May, '46 


PRODUCTION 


Liquid Insulator .............eeeee007 


“Insalize”’, liquid insulator for electrical 
systems of aviation engines, and for other 
uses, is again available from Lumanize 
— Co., Chicago.—AVIATION, May, 


ree 


Resistance welding tips in two general 
Estes has been added to line offered by 
tackpole Carbon Co., St. Marys, Pa., and 
foe in Catalog 1B.—AVIATION, 


Welding Alloys 


Vol. 8, No. 7 of “The Eutectic Welder,” 
Ssued by Eutectic Welding Alloys, New 


ork City, contains article on two new 
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This selected information on new publications and products is 
offered by the "AVIATION" Reader's Service through cooperation 
with the manufacturers. It helps executives save valuable time, 
provides profits through convenience. To obtain literature or addi- 
tional data on new products described, simply fill in form below, 
clip it to your letterhead, and mail. There is no cost, no obligation. 





“Eutechrom” welding alloys for use on 
parts with hard overlays.—AVIATION, 
May, ’46. 


Gapless Piston Ring ...............10 


Circular from Auto-Diesel Pistor Ring 
Co., Cleveland, describes new type piston 
ring without gap. Ring can be used as oil 
ring while retaining its expanding features, 
and can be made a contracting ring for 
sealing shafts and bearings, for replacing 
packings, and in other applications.—AVI- 
ATION, May, ’46 


Brazing Alloys 


Issue No. 33 of ‘‘Low Temperature Braz- 
ing News,” issued by Handy & Harman, 
New York City, contains information on 
use of “Sil-Fos’’ and ‘“‘Easy-Flo”’ brazing 
alloys.—AVIATION, May, ’46. 
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Faster Fastening cooedd 


New procedure reported to reduce ma- 
terially time required for installation of 
“Dzus” fasteners is described in booklet 
from Dzus Fastener Co., Babylon, N. Y.— 
AVIATION, May, °46. 


Welding Inspection Handbook.......13 


_Available_from_ American Welding So- 
ciety, New York City (at $1.50 per copy) is 
new 156-page handbook covering inspec- 
tion of manual metal-are welding.—AVIA- 
TION, May, ‘46. 


Solenoid Valve ...... 


Stated to give control devices long, 
trouble-free service, new V5-200 solenoid 
valve for use with COz, air, water, hydraulic 


fluids, and other media, is described in 
bulletin from Allied Control Valve Co., So. 
Norwalk, Conn.—AVIATION, May, ’46 


Heat Treating Process..............15 


Bulletin No. 190—‘‘Lindberg Controlled 
Atmospheres for Heat Treating,’’—from 
Lindberg Engineering Co., Chicago, de- 
scribes four types of neutral heat treating 
atmospheres, gives cost per 1,000 cu. ft. of 
each, and lists applications.—AVIATION, 
May, ’46. 


Drill and Reamer Charts............16 


Containing drilling and reaming instruc- 
tions for doweling in cast iron and steel, 
new dowel pin drill and reamer chart is 
offered by Danly Machine Specialties, Chi- 
cago.—AVIATION, May, ’46. 


NN RE POPC EC CECT CC TEL 


Steel ‘‘Weldvalve” in gate, globe, and 
angle designs (600 lb. through 2,500 Ib. 
standards) is described in catalog from 
Manning, Maxwell & Moore, Bridgeport, 
Conn.—AVIATION, May, ’46 


Hydraulic Control Vaives...........18 


Literature is available on new air and 
hydraulic control valves developed by 
Hanna Engineering Works, Chicago. One 
valve is for use in tubing and light piping 
applications; and another, made in two 
styles, is foot-operated, packless control 
for use in air and oil hydraulic cylinder 
operations.—AVIATION, May, ’46. 


Angular Contact Bearing...........19 


Self-contained and used without separa- 
tor or cap, new angular contact ball bear- 
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ing, made by Miniature Precision Bearings, 
Keene, N. H., may be applied to electric 
motors, scale mechanisms, and accelero- 
meters, and are reported to function safely 
and effectively under heavy loads and high 
speeds. Descriptive bulletin is available.— 
AVIATION, May, ’46 


Metal Fabrication Service..........20 


Services of Hungerford Corp., Big Flats, 
N. Y.,.in field of metal fabrication, are de- 
seribed, and equipment is illustrated, in 
booklet.—AVIATION, May, ’46 


Combination Rivet ................-21 


New booklet from B. F. Goodrich Co., 
Akron, ‘“‘Why A Rivet Went Nuts,’’ tells 
story of ‘‘Rivnut’’, now available to indus- 
try in aluminum, brass, steel, and stainless 
steel, and is offered with several head 
styles.—AVIATION, May, ’46. 


Flexible Coupling .................22 


Circular from Gear Grinding Machine Co., 
Detroit, describes ‘‘Ballflex’’ flexible coup- 


lings using ground steel balls, only flexible 
element being synthetic product used as 
overall seal.—AVIATION, May, ’46 


MACHINERY & ACCESSORIES 


Coolant Separators ...............23 


Topic of 12-page booklet from Barnes 
Drill Co., Rockford, Ill., is company’s line 
of magnetic-automatic coolant separators. 
—AVIATION, May, ’46. 


Interference Viewer ............2..24 


Information is available cn newly de- 
signed interference viewer, made by Optron 
Laboratory, Dayton, Ohio, described as 
simplifying and making more accurate 
measurements of gage blocks, anvils, seal- 
ing surfaces, and other precision articles.— 
AVIATION, May, ’46. 


Duplicating Attachment ............25 


Combined air and hydraulic duplicating 
attachment for use on machine tools, to 








STEEL 


fabrication. 


Boston. 





SsTOcK 


for prompt shipment 


The Ryerson Steel-Service Plant near you can nor- 
mally supply needed steel—at once. 


Ryerson engineers and metallurgists are ready to 
work closely with you on problems of selection or 


Ryerson deliveries are prompt and dependable. 
Call Ryerson first whenever you need steel in a hurry. 


Write for the Ryerson Stock List and Steel Data 
Book, dependable guide to more than 10,000 sizes, 
shapes and kinds of steel including: bars, structurals, 
plates, sheets, strip steel, tubing, alloy steel, Allegheny 
Stainless, tool steel, Inland 4-way floor plate, reinforc- 
ing bars, bolts, rivets, babbitt, solder, welding rod, 
metal working tools and machinery, etc. 


Joseph T. Ryerson & Son, Inc., Steel-Service Plants: 
Chicago, Milwaukee, Detroit, St. Louis, Cleveland, Cin- 
cinnati, Pittsburgh, Philadelphia, Buffalo, New York, 


RYERSON 


’ 











produce work pieces with contours exactly 
matching thin metal templet or master 
part, is described in &-page folder from 
Bailey Meter Co., Cleveland.—AVIATION, 
May, ’46. 


iy GOOr ccccccassccccescecccscodll 

Designed for application on shell end mil] 
arbors, two new extra heavy universal fly 
cutters, manufactured by New-Field Ma- 
chined Parts Co., Chicago, are described 
in circular.—AVIATION, May, ’46. 


Power Brushes 


In 24-page booklet issued by Osborn Mfg. 
Co., Cleveland, 15 tables give detailed in- 
formation on variety of factors entering 
into efficient power brushing operations, 
and much other pertinent information for 
- users is included.—AVIATION, May, 
’ 


Machine Tool Control..............28 


Developed for conversion of standard ma- 
chine tools to automatic or semi-automatic 
operation, new 24v. control, made by Elec- 
tro-Air Devices Co., Chicago, is described 
in pamphlet.—AVIATION, May, ’46. 


Pinlshing Wheel ......-ccccccscees cdf 


Describing new line of finishing wheels 
with synthetic rubber bond, and containing 
table giving safe max. speeds of each type 
of wheel bond, bulletin has been issued by 
Manhattan Rubber Div., Raybestos-Man- 
=— Passaic, N. J.—AVIATION, May, 
46. 


Carbide Drill Bit .............2.-..30 


New carbide-tipped drill bit for drilling 
holes in concrete, brick, cement, tile, and 
marble is described in bulletin from New 
England Carbide Tool Co., Cambridge, 
Mass.—AVIATION, May, ’46. 


Snap-Lock Jig syakacal alate ers oral oiareslaeiaee 


Bulletin from Hedstrom Industries, Chi- 
cago, describes ‘‘Fetherlite’’ snap-lock jig 
made of aluminum alloy. Unit is reported 
jo speed jig operation.—AVIATION, May, 
’ 


Portable Air Hoist ...........22+++32 


Keller Tool Co., Grand Haven, Mich., of- 
fers bulletin describing new 4-ton to %4-ton 
portable hoist weighing 30 lb., having varia- 
ble speed, and featuring load lowering 
without air, also built-in safety.—AVIA- 
TION, May, °46 


Infra-Red Equipment ...............33 


Brochure of 12-pages from Fostoria 
Pressed Steel Corp., Fostoria, Ohio, con- 
tains illustrations of many applications of 
infra-red heat to drying operations.—AVIA- 
TION, May, °46. 


Weeten THO 6626 cee sccuveseesccdl 


Complete line of torque tools made by 
Jo Mfg. Co., South Gate, Cal., is shown in 
new catalog.—AVIATION, May, ’46. 


Portable Magnet Charger...........35 

Weighing 75 lb. and measuring 7 x 12 x 
17 in., Model 107 portable charger, capable 
of charging practically all permanent mag- 
nets, is described in literature from Radio 
Frequency Laboratories, Boonton, N. J.— 
AVIATION, May, '46. 


Gromk Ghapers .....sccpcsccceeees SO 


From Smith & Mills Co., Cincinnati, 
comes 24-page illustrated Catalog 45, de- 
scribing company’s line of crank shapers.— 
AVIATION, May, ‘46. 


Thread Ring Gage.................37 


Folder 46R, from N. A. Woodworth Co., 
Detroit, describes new type adjustable ring 
gage stated to assure and maintain round- 
ness, throughout max. range of adjust- 
ment, through distribution of wear over 
360 deg.—AVIATION, May, ’46. 


Portable Belt Conveyor...........-38 


Called ‘‘Power Helper’, new portable belt 
conveyor is described in folder as adjust- 
able from 18 in. high to 45 deg. pitch. It 
can be extended from length of 6 ft. to 10 
ft. in multiples of 1 ft., and may be used 
alone to load or unload vehicles, or em- 
ployed as part of gravity roller or wheel 
conveyor. Maker is Metzgar Co., Grand 
Rapids, Mich.—AVIATION, May, ’46. 


Power Metal Saw...............+--39 
Described in literature from Wyzenbeek 


AVIATION, May, 1946 










































Airborne communications equipment has 
reached an all-time high in efficiency and 
dependability. In addition to radio, many 
of the new passenger ships will carry 
absolute altimeters, navigation and "blind 
landing” equipment, built on radar prin- 
ciples. In the postwar era of commercial 
. flying—just as during the war—Amphenol 
will furnish the major portion of the ca- 
bles, connectors and fittings used in all of 
these applications, as well as on remote 
control, automatic control and indicator 
circuits. : 

One of the most valuable assets of 
Amphenol connectors (attested by elec-#™ 
tronic engineers and maintenance men 
alike), is the positive-contact, quick- 
disconnect feature. Thus, a plane need 
never be grounded for faulty radio or 
radar—an operable unit may be substi- 
tuted in a matter of a few minutes, or even 
seconds. The repairs can then be made, 
with ample time and space, iri the shop 
while the plane continues on its scheduled 
flight. 

Amphenol cables and connectors are 
ruggedly built, mechanically and electri- 
cally correct—and for every known appli- 
cation. For quality, efficiency and depend- 
ability—for the most complete line of 
cables, conduits, connectors, fittings, plugs 
and plastic parts offered by one manufac- 
turer—look to Amphenol. 


AMERICAN PHENOLIC 
CORPORATION 


CHICAGO 50, ILLINOIS 
In Canada ¢ Amphenol Limited * Toronto 








COAXIAL CABLES AND CONNECTORS © INDUSTRIAL CONNECTORS, FITTINGS AND CONDUIT © ANTENNAS © RADIO COMPONENTS © PLASTICS FOR ELECTRONICS 
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& Staff, Chicago, is new saw and file 
unit which may be attached to any \4-in. 
electric drill, air drill, or flexible shaft, or 
to chucks in drill chuck or collet.—AVIA- 
TION, May, ’46. 


Broaching Machines 


Zagar Tool Co., Cleveland, has issued 
new circular describing broaching ma- 
chines.—AVIATION, May, ’46. 


Cone-Drive Gear Sets....... (wseceeee 


Line of standardized cone-drive gear sets 
is described in catalog No. 700, from Michi- 


oy Tool Co., Detroit.—AVIATION, May, 
Hydraulic Equipment ....... Newer -42 


Expanded facilities of Hydraulic Ma- 
chinery, Dearborn, Mich., are outlined in 
8-page brochure, together with description 
of engineering, laboratory, and production 
departments.—AVIATION, May, ’46. 





Vibration Isolator ....... 


Bulletin LK 550 from Korfund Co., Long 
Island City, N. Y., describes Type LK Vi- 
bro-Isolator, designed in 26 sizes for rated 
loads of 75-12,000 lb.—AVIATION, May, 
"46. 


Welding Process 
Powder Weld Co., Brooklyn, has issued 
bulletin describing new system of welding. 
Process is reported as new method of weld- 
ing, brazing, or surfacing with composi- 
tions of powdered materials, including 
plastics.—AVIATION, May, ’ 


Soft Hammers 


Many types and sizes of soft hammers 
made by Gregory Tool & Mfg. Co., Detroit, 
are described in 6-page color catalog just 
issued.—AVIATION, May, ’46. 


Kick Press Converter..... soeawieee cee 
Bulletin from National Pneumatic Co., 









































WITH the close of the war—the facilities of Wyman-Gordon, 
Worcester plant—the largest aircraft forging producer in the 
country . . . became available for industry in general. 


New forging techniques, particularly in light alloys, frequently 
make possible the use of forgings for applications heretofore con- 


sidered impossible. 


Perhaps forging methods can be worked out to give your product 
the benefit of the superior qualities of forgings. 


WY MAN-GORDON 


Forgings of Aluminum, Magnesium, Steel 
WORCESTER, MASSACHUSETTS, U. S. A. 


HARVEY, ILLINOIS 











DETROIT, MICHIGAN 











New York City, describes new unit, Kit 
DC-39950, which converts kick press to 
power operation.—AVIATION, May, ’46. 


Gear Checker eee 


_ “Red Ring’’ gear checker, made by Na. 

tional Broach & Machine Co., Detroit, is 
described in 16-page Bulletin C45-11, 
Checker consists of heavy ribbed surface 
plate table, with two accurately aligned 
slots at right angles; head and tail stock; 
and one or more measuring heads.—AVIA. 
TION, May, ’46. 
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Folder of 6-pages from George Scherr Co., 
New York City, describes new 48-in. Chest- 
erman height gage for use in measuring 
larger-sized parts and dies.—AVIATION, 
May, ’46. 


Testing Machines .............00+..49 
Available from Steel City Testing Lab- 
oratory, Detroit, are six new catalog pages 
on company’s Brinell testing machines and 
instruments.—AVIATION, May, ’46 


ELECTRICAL 


Precision Resistors 


Bulletin No. 126 issued by Ohmite Mfg. 
Co., Chicago, announces complete new line 
of precision resistors, Series 82, 83, 84, 
and Type 81.—AVIATION, May, ’46. 


fadicater Lights ....cccccccccsecss Sl 


Catalog No. 46 from Gothard Mfg. Co., 
Springfield, Ill., describes and gives speci- 
fications and engineering data for line of 
indicator light assemblies for panel board 
and for instrument signaling.—AVIATION, 
May, ’46. 





Resistors and Controls.............52 


Complete line of resistors and controls 
is described in Catalog No. 46, from Claro- 
= Mfg. Co., Brooklyn.—AVIATION, May, 
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From Allied Radio Corp., Chicago, comes 
new buying guide covering radio and elec- 
tronic equipment. Needs of government 
agencies and industrial concerns, as well 
as individuals, are covered, and book is 
sectionalized for easy reference.—AVIA- 

N, May, ’46. 


Oscillographs and Tubes............54 


Specifications and descriptions of oscillo- 
graphs and of various cathode-ray tubes 
used with them, are given in two special 
catalogs from Allen B. Du Mont Labora- 
a Passaic, N. J.—AVIATION, May, 


Relays 


Now available to industry, ‘‘Aerotrol’’ re- 
lays, manufactured by Cook Electric Co., 
Chicago, are described in new catalog.— 
AVIATION, May, ’46. 


STEELS 


Stainless Steel Data................-56 


New ‘Blue Sheets” giving reference data 
on stainless steel castings (8 pages), stain- 
less Types 347 and 321 (4 pages), Type 416 
(4 pages), and 609 shock resisting steel (4 
pages), are available from Allegheny Lud- 
lum Steel Corp., Brackenridge, Pa.—AVI- 
ATION, May, °46. 


AIRCRAFT AND ACCESSORIES 


Portable Refrigerator .............57 


Booklet from Calplasti Corp., Los An- 
geles, describes new, small refrigerator for 
use in private planes. Dry ice is employed 
and unit has deep-freeze feature.—AVIA- 
TION, May, ’46. 


Peat Wau Gans... cin cecccesccccess Mm 


Bulletin TC from Roylyn, Inc., Los An- 
geles, describes positive-locking aircraft 
fuel-tank caps, which provide 4-in. dia. 
hose clearance with overall dia. of 5% in.— 
AVIATION, May, ’46. 


Personal Plane Radio..............-59 

Bendix Radio Div., Bendix Aviation 
Corp., Baltimore, Md., has issued ‘Radio 
Sketchbook of Personal Aviation,” large 
brochure in color containing information 


AVIATION, May, 1946 















































35: FLACSHIPS IN THE MIDNIGHT SUN /'-< 


Saving nine days time, planes of American Overseas Airlines 


now fly from America to Sweden and lands of the midnight sun. 
To this northland nation... trade keystone of the Baltic, 
gateway to Finland and Russia... travel is now cut to a day, by the 


speed of Lockheed Constellations and the power of Wright Cyclones. 


WRIGHT “““1” 


ay ~~ Ip ’ 
CURTISS QrwRiGut Wright Aeronautical Corporation * Paterson, New Jersey, U.S.A. 


FIRST IN FLIGHT 


SION OF 














HORIZONTAL BROACKING MACHINE 


For Heavy-Duty Internal and 
Surface Broaching 


Engineered by American, this new horizontal broaching 
machine is designed to perform a wide variety of internal 
and surface broaching operations. It is particularly 
adapted to heavy-duty broaching involving the removal 
of a large amount of metal or broaching of large work 
pieces. As always, fast, accurate production with fine 


finish is possible. 


This new American machine is made in two standard 
sizes, as shown in the table below: 

































E MODEL | MODEL 
L _HD-15-66 | HD-20-66 
Pull Capacity 15 tons 20 tons 
Stroke 66” 66” 
Maximum Length of 
Broaching Tool 72” 72” 





Write for complete details on these and 
other American broaching machines. 









Left: This outer support 
table provides a guide 
for the broach rear pilot 
and an automatic sup- 
port jack for the broach 
shank. Available, at ex- 
tra cost, on all American 
standard horizontal 
broaching machines, it 
eliminates manual han- 
dling of the broaching 
tool. Slide is equipped 
with ball bearings to re- 
duce wear and facilitate 
movement. 





CHROACHNG Tan, 


BROACH 


AND 


MACHINE CO. 





ANN ARBOR, MICHIGAN 


* 
BROACHING MACHINES 
PRESSES 





\SPECIAL MACKINERY 


BROACHING TOOLS 
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about new personal planes and_ industry 
leaders behind them.—AVIATION, May, 
46. 


MERCHANDISING 


Catalog Preparation ..............60 

“your Catalog and Publicity Problems’”’ 
is t-page brochure from Magazines, Inc., 
Chicago, which covers services of publisher 
in assisting advertiser.—AVIATION, May, 
46. 


NEW “PRODUCTS 





Machinery 
& Accessories 


Impact Hammer .........++++++++--61 


Mead Specialties Co., Chicago, announces 
new air hammer unit, weighing 27 lb., made 
to perform wide variety of operations. One 
application is multiple piercing operations 
on large sheets. Narrow width of machine 
permits punching holes on 1% in. centers. 
There is no specific limit to size of sheet 
or number of holes punched in one opera- 
tion. Suitable tables up to 4 ft. by 8 ft. 
can be made with steel plate 1 to 1% in. 
thick. Such tables can be provided with 
gate so punches mounted on ends can be 











swung out to permit insertion of work. 
Thus, all four sides of sheet may be 
punched at one time. For punching opera- 
uon, machine is normally used in conjunc- 
tion with standard punching units. Ca- 
pacity on 100 psi. is % in. hole in .065 cold 
rolled steel. Ram delivers blow equivalent 
to approximately 4,000 lb. of force. With 
Various attachments, hammer can be used 
for. upsetting rivets, blanking out soft ma- 
sah with knife dies, light coining and 
=e operations, and stamping letters on 
aterials, It is available in_base sizes 1%, 
4%, and 10 in. wide.-—AVIATION, May, ’46. 


Multi-Turn Split Coil...............62 


J For use in induction hardening of parts 
ed small dia., multi-turn split coil made 
3 Induction Heating Corp., New York City, 
ee of two or more turns, made up of 
machined copper plates, which are split 
— hinged to allow coil to be opened, work 
p-esatiete and coil closed and clamped, 
wea ee making contact between seg- 
= ea sections. Segments of coil are held 
aso by insulating retainer ring, which 
This. a closed passage between coil turns. 

is chamber can be utilized to carry 


AVIATION, May, 1946 








Reduce Floor Wear 


to a minimum. 


Increase efficiency 
of employees. 


Eliminate wracking 
of equipment. 


DARNELL MANUAL 


DARNELL CORP. LTD 
LONG BEACH 4 CALIFORNIA 


60 WALKER ST. NEW YORK I3 NY 
36 N CLINTON CHICAGO 6 ILL 
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Now Available . . 


offer vigorous was tostion 


VISTEX 


a positive sealing and. 
self-lubricating element 


... for packing washer or heavy 
duty bearing seal application 


Vistex is a sheet laminated, felt base material 
engineered to meet the performance require- 
ments of automotive and military hydraulic 
shock and shimmy dampener packings. Con- 
structed of multiple ply thicknesses of syn- 
thetic or natural rubber impregnated felt, and 
available in four standard types, Vistex is suited 
to a broad range of operating conditions. High 
operating and maintenance efficiency are as- 
sured without premature failure from overheat- 
ing, accelerated aging, decomposition or dimen- 
sional distortion in maintenance reassembly. 

Please write, on your letterhead, for samples 
and Data Sheet No. 14, “Vistex Packings — 
Gaskets — Seals”, 


cond 


Data Sheet No. 14. 





General Offices: GLENVILLE, CONN. 


New York; Boston; Chicago; Detroit; Philadelphia; Cleveland; Dallas; 
St. Louis; Atlanta; Los Angeles; San Francisco; Seattle; Portland. 
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This 250-pound blower fan is being balanced to 
a 1 ounce inch on a HI-EFF Balancing Machine. 
The same Balancer is used for a wide variety 
of pieces up to 1200 pound size. It provides rapid 
balancing with accuracy indicated by the follow- 
ing tolerances: 
Pieces weighing 500 to 1200 pounds, 
within 2 oz. inches. 
Pieces weighing 75 to 500 pounds, 
within 1 oz. inch. 
Pieces of lighter weights to diminishing 
tolerances down to .02 oz. inch. 
HI-EFF Balancing machines are available in 5 
sizes with work piece diameters up to 48 inches. 
These may be equipped with HI-EFF Hand 
Weighing Mechanism (as shown) or HI-MAX 
Direct Reading Mechanism. Write for folder 
“Balance Your Product.” Taylor Manufacturing 
Co., 3074 W. Meinecke Ave., Milwaukee 10, Wis. 


TAYLOR MILWAUKEE 


MANUFACTURERS OF “HI-EFF’’ Hydraulic Dynamometers 
Static Balancing Machines—Sensitive Drilling Machines 
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quenching medium to heated metal without 
removing work from coil. Both coil seg- 
ments and supporting leads are independ- 
ently water cooled, permitting continuous 
operation. Applications are to crankshafts, 
where each journal is hardened individually; 
camshafts, where shaft is progressed and 
each cam is placed in coil; shafts having 
large sections or flanges at their ends, which 
prohibit use of ordinary types of induction- 
heating coils; and brazing and annealing 
of sections requiring split type coils.— 
AVIATION, May, ’46. 


Spinner Riveter ........00c0c00000-63 


Featuring adjustable spindle regulator 
for precise control of riveting force under 
max. speed, new spinner riveter, ‘‘Airflex’’, 
made by Plymouth’ Engineering’ Co., 
Plymouth, Ind., is suitable for all types of 
cold headed assemblies, particularly on 
plastics, fiber, canvas, and insulating ma- 


terials. Unit utilizes narrow faced tool, 
Which contacts fraction of rivet at each 
blow. Too] is rotated while pneumatic ham- 
mer strikes series of rapid blows. Pressure 
IS confined to rivet itself. Wide range of 
Sizes of pistons (diameters run from ¥\% to 
1\, in.) make possible use in riveting small 
and large fragile parts. Hammers are in- 
terchangeable.—AVIATION, May, ’46. 





Shop Equipment 
& Materials 


New Hydraulic Pump...............64 
ienescribed as revolutionizing hydraulic 
Cesien, light enough for a man to handle, 
waving continuous duty development of 
9,000 psi. and 40 hp., and delivering 0 to 


AVIATION, May, 1946 





































support accurate 
tool and die work 


They serve as locating pins for the diemaker’s work — and then go on to 


general duty as pins and pivots in various machine assemblies. By their accuracy 
and strength they retain precision standards in tool and die assemblies under 
punishing stresses. 

They are ground to a limit of .0002” over basic size, with an allowable toler- 
ance of plus or minus .0001”. Surfaces are finely polished; subsequently treated 
with a rust- preventive. 

Metallurgically in a class with ALLEN Hex-socket Screws: — made of the same 
special-analysis ALLENOY steel, heat-treated to an extremely hard surface, with a 
core of the right toughness to prevent “mushrooming” when driven into a tight 
hole. .. Tensile strength, 240,000 to 250,000 Ibs. per sq. inch. .. Typically the Allen 
high safety- factor in HOLDING-POWER. 

Ask your local ALLEN Distributor for samples and dimensional data... the 


same Distributor who serves you dependably with Allen Hex-socket Screws 
and other first-call mill supply lines. 


Gy THE ALLEN MANUFACTURING COMPANY 


HARTFORD 1, i CONNECTICUT, U.S. A. 
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SECT tOmA t Vieéw PASSENGER DC-6 








in a dependable Douglas DC-6...the luxury airliner 


based on millions of flying hours transporting 80% of our 
airborne men, munitions and wounded, plus Douglas’ years 


of prior experience building 80% of all air transports. 


GREATEST NAME IN AVIATION 


DOUGLAS 


Sister Ship of the Famous C-54 Combot Air Transport 


AVIATION, May, 1946 








The finest “Testimonial” 


we ever received! 





Reprinted from the 
San Diego Union 










Yes! we lost a million dollar order...and we feel good Solar exhaust system 
about it! We feel good because we couldn’t possibly have 
received a better commendation of Solar’s engineering skill 
and craftsmanship. 

This Lockheed order was for stainless steel exhaust sys- 
tem parts for replacements ...but the original Solar-built 
parts were so yood that Lockheed found them to have“ twice 
the life expected.” Naturally Lockheed cancelled... and 
naturally you'll want to know more about Solar’s unique 
ability to produce intricate stainless steel parts... longer 
lasting parts engineered to amazingly close tolerances in 
spite of design complexities. 


parts last longer 






Lockheed found that Solar- 






built exhaust systems had 







“twice the life expected!” 






» «double the hours...double 






the air mileage...saving in 






this case $1,000,000! Better 






check with Solar on the sav- 





ing you can make by using 
Solar exhaust system parts. 
Write or call your nearest 


STAINLESS STEEL 


Solar office. 





SOLAR AIRCRAFT CO., SAN DIFGO I2, CALIF. : DES MOINES §, IOWA : 60 E. 42ND N. Y. 17, N. Ys 
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The Difference Between 
"We Think So” and 
“We KNOW So”’ 







ie ke ke hy 


Maas 


...are Engineered for Application in 
this Stalactite Acoustical Chamber 


In this completely soundproof room, asymmetrical walls and carefully designed mass- 
interval baffles effectively reduce troublesome resonant harmonics and reflected sound 
to an insignificant value. Response curves are plotted which represent true perform- 
ances so that Permoflux engineers can say “We Know So.” Its use at Permoflux is 
characteristic of the many factors which make it possible to substantiate the fact that 
Permofiux Speakers provide the finest possible sound reproduction. 


SEE US AT THE CHICAGO TRADE SHOW—BOOTH 32 


TRADE 


t Re 


age 
PERMOFLUX CORPORATION 
4900 WEST GRAND AVE., CHICAGO 339, ILL. 
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PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS 
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17 gpm. at 1,200 rpm., ‘“Superdraulic” 
pump is made by Hydraulic Machinery & 
Superdraulic Corp., Dearborn, Mich. Maker 
states new pump generates desired ton- 
nage for hydraulic presses and = cylinder 
actuated machinery without aid of large 
cylinder assemblies; provides single source 
of high pressure and high volume; pro- 
vides instrument for field of hydraulic 
production test equipment and for experi- 
mental test field; and eliminates intensifiers 
and accumulators in hydraulic circuits up 
to 5,000 psi. It is supplied in two models, 
constant- and  variable-delivery types.— 
AVIATION, May, ’46. 


Aluminum Cleaner ................65 

New material, “Formula 33’ made. by 
Kelite Products, los Angeles, is semi-thick 
liquid aluminum cleaner applied by mop or 
swab directly to oxidized and dull alumi- 
num aircraft surfaces. Rinsing following 
this operation produces clean, © bright, 
natural finish quickly, ready for protective 
polishing or painting. Complete’ process 
includes use of high speed solvent action 
alkaline cleaner, which is free rinsing in 
water and safe on aluminum, to. prepare 
surface for de-oxidizing.—AVIATION, May, 
’ 


Three-Core Solder ................66 


A continuous supply of non-corrosive flux 
is present in ‘‘Tri-Core Solder’, developed 
by Alpha Metals, Brooklyn, since cores are 
independent of each other. With three 
cores, occurrence of dry sections in more 


” “gf samt 
ee 
poco 
<r 
ease 
recat 


CHAN 





than one core is mathematically impossible, 
maker states. Arrangement of cores places 
them nearer surface, and since walls are 
thinner solder melts quicker and heat pene- 
trates to flux more rapidly. This solder is 
available in all alloys, flux percentages, 
and gages.—AVIATION, May, ’46. 


New Type Manometer............--67 


Consisting of two separate manometer 
tubes in same case, each tube with in- 
dividual well, new manometer, ‘Dual- 
Tube” Model 100, made by Meriam Instru- 
ment Co., Cleveland, enables operator to 
read high range of pressures, vacuums, 
and differentials from floor level. Left tube 
has seale increasing upward and right tube 
has scale increasing downward. Both tubes 
are connected in parallel to same source. 
Instrument, available in ranges of 50 to 
150 in., can he used as calibrating standard 
manometer in checking flow meters, pres- 
sure gages, and other secondary units 
operating on pressure or vacuum principle. 
—AVIATION, May, ’46. 


Adjustable Quadrangle ............ 68 
New plastic drafting tool incorporating 


new features is quadrangle made _ by 
Stewart-Jackson Instrument Co., Los An- 
geles. Giving angles from 0 to 90 deg» 
pitch scales from 9 to 24/12, percentage 


AVIATION, May, 1946 








WALDES 


ETAINING RINGS 
SERVO ACTUATORS 
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DESIGNED FOR THE 
AUTOMATIC PILOT 


WITH SUPERHUMAN SENSITIVITY 


The LearTripleServo 
—designed for appli- 
cation with the Lear 
Automatic Pilot. 


NO YOUR MACHINES CAN HAVE THE 
DES!|GN ECONOMY of retaining rings regard- 
less of load, stress or accuracy involved. Waldes 
TRUARC high precision retaining rings do the job 
of nuts, shoulders, collars and pins. Yet they allow 
lighter, more compact units— make assembly and 
disassembly quicker, easier. TRUARC rings give 
better, more dependable retention because their 
mathematically precise construction means perfect 
circularity—insures a never-failing grip. There’s a 
Truarc ring for every mechanical product. 


) ae 
FR © ~ «© See how TRUARC can improve your product—cut 
production and maintenance costs. Write today for Truarc Book- 
let 15B showing industrial applications and design sketches. 


U- 8. PAT. RE. 48,144 








Cross-section showing 2 of 24 
* external and internal types of 
Truarc rings used on each unit. 


‘ | . ‘ 7 y : TRUARC a 


WALDES KOHINOOR INC., LONG ISLAND CITY 2, N.Y. 


CAHADIAW REPRESENTATIVE: PRENCO PROGRESS AND ENGINEERING CORPORATION, LTD., 72-74 STAFFORD STREET, TORONTO 
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ACHILLES LIVADA, Vice-President in charge of Operations for Empire Airlines, reports 
that the wartime Jacobs engines in the company’s eight Cessna transports are now 
averaging 322 flight hours and 44,100 plane miles per week on Empire’s regularly 
scheduled trips between New York City and its eight upstate terminals, 


i. 


Wartime engines...on a peacetime job— 


Empire Airlines began operations on December 
26, 1945, at LaGuardia Field ... and within three 
months was flying twenty-six daily schedules which 
bring fast air service within convenient reach of 
thirty-two communities in the Empire State. These 
flights are maintained with newly converted AAF 
UC-78 Cessna transports powered by the wartime 
Jacobs R755-9 engines. 


On peacetime airways, the Jacobs is again 
demenstrating the performance that established 
unsurpassed records for continuous service and 
minimum maintenance among engines used by the 
Army Air Forces ... is carrying peacetime payloads 
for scores of the new airlines and charter services, 
for hundreds of new private owners. The stamina, 
dependability and low operating costs which have 
characterized the Jacobs in the past, are confirmed 


once more in today’s commercial operation. 
And the Jacobs R-755A, a new and improved 
version of the wartime R755-9, has been benefited 
by quantity production experience, better metals, 
extensive research... With the same dry weight, 
510 lbs.—the new model has a normal rating of 
300 hp at 2200 rpm...uses only 15 
gallons of fuel and 1 quart of oil 
per hour, cruising at 70% power 
...is the most efficient, non- 
supercharged radial engine 
in its power class available 
today ...will fly more miles 
or greater loads at lower cost, 
with high security in every flight hour. 
The R-755A is available for immediate delivery. 
Inquiries are invited... Jacobs Aircraft Engine 
Company, Division of Republic Industries, Inc. 


ACOBS. poston, ps. 


* Division of Republic Industries, Inc. 
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slopes from 0 to 100%, and sine or cosine 
functions and tangents, instrument has 
eight drawing edges, is rectangular in 
shape, and may be used as a triangle. 
Body and arm are blank so draftsman may 
add his own most-used cutout symbols and 
measuring scale. Size is 4 x 11 in.— 
AVIATION, May, 746. 


Thread and Gear Measuring Wires. .69 


Supplied in sets of three contained in 
glass bottles labelled to show size of wire 
and wire-constant corresponding to num- 
ber of threads per inch, new line of thread 





and gear wires made of cemented-carbide 
is announced by Lincoln Park Industries, 


Lincoln Park, Ill. Wires for N.S. 4 to 36 
pitch are available from stock. Wires for 
other pitches are supplied on special order. 
—AVIATION, May, °’46. 


Rapid-Process Photo Papers.........70 


Two new photo printing papers are now 
available which enable production of true 
scale copies easily and quickly, states East- 
man Kodak Co., Rochester, N. Y. Named 
Kodak Resisto and Resisto Rapid, they 
have bases impregnated with acetate which 
sheds water. Development is stated to re- 
quire 1 min., fixing 2 min., and washing 4 
min. Smooth and white in finish, paper is 
offered in both contact and _ projection 
printing types.—AVIATION, May, ’46. 


Aircraft Grease .........--2eeeeeeedl 


Designed for lubrication of aircraft, new 
general purpose grease, “‘Regal Starfak 
Special’, made by The Texas Co., New 
York City, is reported to provide satis- 
factory lubrication between —40 and 250 
deg. F. Grease can be used on landing 
gears, wheelbearings, control bearings, pro- 
peller hubs, and magneto and generator 
bearings and gears.—AVIATION, May, ’46. 


Lightweight Check Valve............72 

Greer Hydraulics, Brooklyn, announces 
new simple, lightweight, poppet-type check 
valve. Unit consists of valve housing, hol- 





ANNOUNCEMENTS— 


of new machinery, shop equip- 
ment and materials, electrical 
appliances, and aircraft parts 
and field units are invited. 

In writing, emphasis upon 
Specific aviation applications of 
newly marketed items is desir- 
able. Aliso, whenever possible, 
glossy-print photos should be en- 
closed. Please do not send elec- 
tros. Address— 


New Products Editor, AVIATION 
330 W. 42d St.. New York City 18 


—— 
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in selecting the type of extinguisher to 
protect specific risks... for instance... 




































Throw water on burning oil or gasoline and the result will be 


spreading flames... sometimes causing a conflagration difficult 
to control. Some fire extinguishing methods used on electrical fires 
are hazardous and cause damage to machinery and materials. 
For these particular fires — Pyrene vaporizing liquid extinguish- 
ers, one quart or larger pressure types. Large gasoline or oil fires 
are best controlled with Pyrene Foam portables, wheeled types, 


systems or Pyrene Playpipes. Write for “Airfoam” booklet. 


All Pyrene Fire Extinguishers are designed to protect particular hazards with 
speed and effectiveness. They are precision built of durable materials to give 
fast extinguishing action and to assure adequate protection for the hazards 
specified. Operation and care of Pyrene Extinguishers is simple and instructions 
are clearly stated on the face of the equipment. 40 years of fire fighting expe- 
rience stand behind the production of Pyrene Equipment, all of which has 
been tested, listed and labeled by the Underwriters’ Laboratories, Inc., and 
approved by Factory Mutuals. Specify and standardize on Pyrene and be safe. 


By the way: are your home and car protected against 
fire? When did you last refill your extinguishers? 








Myrene Wlanufacturing Compan} 


NEWARK 8 NEW JERSEY 









Affiliated with the C-O-Two Fire Equipment Co. 
















TI 


eee the Place (5 
Missouri l 





Missouri has more to offer the aviation industry than 
it can tell in many times this amount of space. Be it 
parent plant or branch, it behooves leaders in this 
field to take these facts into account before making 
any move. 


... and in addition... 


New State Constitution favorable to industry. Low Taxes. 
Over 950 new corporations last year. Adequate water 
supply. Skilled and semi-skilled native labor in abundance. 
Unsurpassed transportation facilities. Rich retail and whole- 
sale market. Wealth of natural resources. Low cost power. 
350 alert communities eager to cooperate with any worthy 
enterprise. 


Specialized, confidential service to industrialists. Write direct: Missouri State 
Department of Resources and Development, Dept. 709, Jefferson City, Missouri. 


THE STATE OF MISSOURI 


IN THE HEART OF AMERICA 
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low aluminum alloy poppet, aluminum alloy 
poppet guide, valve spring, and retaining 
ring. There are no moving parts except 
for poppet and positive opening and closing 
action. —AVIATION, May, ’46. 





Electrical 
Appliances 


Miniature Meter ........0eeeeeee0073 

Stated to be accurate enough for applica- 
tions in high quality equipment, sealed 
miniature meter has been developed by MB 
Manufacturing Co., New Haven, Conn, 
It has moving coil of 1 in. dia. Scales are 
lithographed on metal in 15, 20, or 25-line 
rulings, and meter is stated to be accurate 
to 2% of full scale deflection at any point. 
Model 102, available in d.c. ranges from 
0-100 microamp, through 0-50 milliamp. and 
0-50 millivolts and mounts through 1 in. 
opening. Model 152 mounts through 1% in. 
opening and is available self-contained in 
all standard d.c. ranges, and rectifier and 
thermocouple type of instruments.—AVIA- 
TION, May, ’46. 


Small 2-HP. Motor.......eceeee+--+14 


Designed for aircraft and other applica- 
tions, new 2 hp. ‘‘EEMCO” motor is made 
by Electrical Engineering & Mfg. Co., Los 
Angeles. With armature speed of 9,000 
rpm., it can be supplied with any output 
shaft speed by means of integrally built 
gear reducer which adds 2 lb. to basic 
weight of 15 lb. Motor is of ball-bearing 
type with glass insulation and high tem- 
perature varnishes. Stated to operate in 
continuous duty with temperature rise of 
75 deg. C. over ambient :temperature of 
25 deg. C., it’s offered for 28, 32, or 110V. 
d.c.—AVIATION, May, ’46. 


Volt-Ohm-Milliammeter ............+75 


Made by Hickok Electrical Instrument 
Co., Cleveland, new instrument, Model 203, 
is designed to accurately measure wide 
ranges of capacity, resistance, a.c. and dc. 
current and voltage, as well as inductance. 
High input impedance prevents loading 
wien making voltage measurements. Elec- 
tronic ohmeter is stated to permit measur- 
ments from 1.0 ohm to 10,000 megohms. 
Damage due to overload in voltage is said 
to be impossible.—AVIATION, May, '46. 





Aircratt Parts 
& Field Units 


Hydraulics Remote Control......--- 76 


. Air Associates, Teterboro, N. J., an- 
nounces new remote control for hydraulic 
equipment, called ‘‘Hydro-Switch System ; 
composed of either small panel or pedestal 
mounted switch and new type valve locate 

near equipment to be moved, or swite 

with valve located integrally in actuating 
eylinder. New device utilizes hydraulic 
flow providing all-hydraulic system. TW0 
lines, plus drain line connected to hyY- 
draulic return, provides four-way operation. 
Maker states unit weighs considerably less 
than other types. and lines are not over 
1 in. (size is indicated in photo by com- 
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how\much STRETCH in the NEW AIRCORD? 


AVIATION, 


May, 





1946 


There are two types of stretch in aircraft 
control cable ... elastic stretch and con- 
structional stretch. 


Elastic Stretch 

Elastic stretch is the elongation of a ma- 
terial corresponding to the load imposed. 
This is recovered when the load is released. 
The new Roebling Aircord provides a min- 
imum of elastic stretch ... increases the 
sensitivity of the controls. 


Constructional Stretch 

Up until now, here was the headache. 
Constructional stretch is permanent.. 
never recovered. But now, through new 
developments, Roebling Aircord has only 
one third the constructional stretch of 


older types. This type of stretch has been 
cut to such a minimum that prestressing 
seems almost unnecessary. Frequency of 
“take-up” adjustments is materiallyreduced. 


A Simple Sum 

Take the finest materials known to man. 
Add over a century’s experience in wire 
rope research, development and manufac- 
ture. The result is an aircraft control cable 
with peak resistance to stretch and fatigue 
plus flexibility and light weight . . . that’s 
Roebling Aircord. 


The Complete Story 

Write for the fact-filled Aircraft Products 
catalog and special data on Aircord stretch 
characteristics. 


Aircord Division 
JOHN A. ROEBLING'S SONS COMPANY 


TRENTON 2, NEW JERSEY 
Branches and Warehouses in Principal Cities 


Other Roebling Aircraft Products include Wire Rope, Slings, Electrical Wires & Cables 


ROEBLING 


IN WIRE PRODUCTS 


PACEMAKER 
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ELECTRIC __—— TO MEET AV 


[ATION AND AIR- 


ee ol CRAFT INDUSTRY POWER NEEDS 


e 
| le { i i ONAN ELECTRIC GENERATING PLANTS provide 























weight, compact types. 


cessories, 


Model shown is from W2C 


series: 2000 to 3500 watts; 


SF iiiees- cooled crcivs. W. ONAN & SONS 
inder, water-cooled engine a ® t 


3146 Royalston Ave. 





power for many applications in the aviation industry. 
Available in 65 models including airborne, light- 


Powered by Onan gasoline 


engines, they are of compact, single-unit design. For 
heavy duty service, stationary or mobile. 


Supply power for starter energizing, radio 
navigation, battery charging, communica- 
tions, cabin heating, airport and general 
lighting, electric repair tools, aircraft ac- 


and many other applications. 


Models range from 350 to 35,000 
watts, A. C. types from 115 to 660 
volts, 50, 60, 180 cycles, single or 
three-phase and 400, 500 and 800 
cycles, single phase. D. C. types 
from 6 to 4000 volts. Also avail- 
able in dual voltage and special 
frequency types. 





Minneapolis 5, Minn. 








IMMEDIATE OPENINGS FOR 
Aircratt Engineers 


EXPERIENCED 


e STRESS ANALYSTS 


e STRUCTURES ENGINEERS 
e AIRCRAFT DESIGNERS 


Designers "A" and "B" with at least three years aircraft 


design experience 


e These new, desirable positions, with long-term opportunities, 
are now open to qualified engineers of above average ability as 


a result of Ryan’s continuing combat plane 
United States Navy. 


e To complete its long-term program, Ryan 


contracts with the 


is anxious to staff 


its permanent engineering organization with the highest type of 
experienced personnel available, but only those not now 
employed in the aircraft industry will be considered. 


e In San Diego and throughout the industry, Ryan has an 
enviable reputation as “A Better Place to Work.” 


Give full details in first letter, addressed to Employment Manager. 


RYA 





Lindbergh Field, 





AERONAUTICAL Co. 


San Diego 12, Calif. 

















parison with cigaret). System provides for 
control of actuated device at any desired 
position and permits sequence of operation 
of equipment. Without restriction to any 
specific operating pressure, it can be used 
in standard aircraft systems of 1,000, 1,500, 
or 3,000 psi. as well as higher or lower 
pressures.—AVIATION, May, °46. 


Hydraulic Control......eeee..00000077 


Having numerous applications, including, 
throttle, mixture, governor, and other posi- 
tion indicators, small hydraulic remote 
control is offered to aviation market by 
Sperry Products, Hoboken, N. J. Trans- 
mitter and receiver are made of bronze 
and together weigh 3.7 lb. Any motion of 
transmitter arm will be duplicated by 
receiver arm. Either arm may be moved 
through 60 deg., and receiver arm can be 
drilled at any location to produce desired 
linear travel of actuating arm. Transmitter 
und receiver may be connected by as much 
as 35 ft. of tubing.—AVIATION, May, °46. 


Axle Jack Sa eiar'u/ Wai at eraratela tele piale seine 

Designed with 200 sq. in. base area for 
on or off conerete use, 25-ton axle jack 
made by McCulloch Mfg. Methods, St. 
Albans, N. Y., has shut height of 13 in. 
and ram lift of 8 in. Mechanical safety nut 
protects lift for entire range, and double 


JS ee. 








cylinder pump raises ram_ under load. 
Packing and seals are adjustable from out- 
side. Pad on ram is replaceable. Aircraft 
wheels and brakes may be removed while 
strut is on jack without disconnecting 
a hydraulic system.—AVIATION, May, 
’ 


Portable Air Conditioner..........-79 


Combination heating and cooling unit for 
air conditioning planes on_ ground is 
mounted in a closed truck body and can be 
attached to any cabin aircraft. Made by 
Pacific Airline Equipment Co., Huntington 
Park, Cal., it is stated to raise temperature 
inside plane from freezing to 72 deg. in few 
minutes and to drop inside temperature 10 
to 15 deg. from 100 deg. in same time. Two 
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raft can be heated or cooled simultaneously. 
Additional use is for workers’ comfort in 
planes at hot weather terminals, for hang- 
ars and storerooms in case of breakdown 
or lack of heating systems, and for condi- 
tioning sleeper planes where accommoda- 
tions are not available for passengers at 


field. Perishable freight loads may also be 
conditioned with this unit.—AVIATION, 
May, ’ 


Airspeed Indicator ............ ....80 


Now offered commercially is wWwar-de- 


veloped True Air Speed Indicator, product 
of Kolisman Instrument Div., Square D Co., 
instrument is 
installation 


Detroit. Specially accurate 


also termed suitable for in 





cabins for information of passengers, over- 
sized models having been developed for this 


purpose. Unit basically consists of air- 
speed indicator, altimeter, and air ther= 
mometer combined in one interacting as- 


sembly.—AVIATION, May, ’46. 


Ignition System ........ecceceeees Bl 


“Uni-power’, now being produced by 
LaPointe-Plascomold Corp., of Unionville, 
Conn., is unified ignition system for air- 
craft. It is a single unit battery ignition 
system in which coil, condenser, and distri- 
butor have been combined in molded plastic 
case. System is stated to eliminate inter- 
nal wiring as well as external coil with 
high tension lead. Weight is about 212 lb.— 
AVIATION, May, ’” 


Airport Baggage Cart..............82 


_Hammond Mfg. Co., Huntington Park, 
Cal, announces new baggage carrier for 
use at airports. Made of aluminum and 


lined with plywood, its cap. is 1,200 Ib. and 
measurements are 3 x 6 ft. Cart, which 





has retractile couplers fore and aft for con- 
Voy use, also may be used with fork lift 
type trucks. Standard equipment: Chrome 
bumper. Bassick foot-operated locks, and 
Manualivy controlled brakes.—AVIATION, 
May, ’46. 


Aircraft Range Receiver...........83 
First 


of a line of aircraft radio equip- 
Ment to be made by Electronics Div., 
Maguire Industries, Bridgeport, Conn., 
Model ARR-1 is now in production. Origin- 
ally designed for permanent installation 
as sole radio equipment for lightplanes or 
Whine eey equipment on larger planes 
morch have two-way radio, it is adaptable 
rT portable installation in all types of 


‘raft, since batteries are contained in case 
receiver and there is only one external 


piug-in connection. Set with tubes and 
" eries weighs 3 Ib. 10 oz, and measures 
rg t'2 X 6% in. Under average condi- 

is, range of unit is stated to be better 


AVIATION, May, 1946 





IT’S THE PRACTICAL UNIT 
FOR THE PRIVATE PILOT 


This compact, receiver-transmitter was 
created by engineers who fly their own 
planes. That’s why it is small in size 
but outstanding in performance. Here 
are the means of ready conversation 
between pilot, control tower and range 
Stations ... undistorted reception of the 
“beam”...the convenience of stand- 
ard broadcast reception. And prices 
have been kept remarkably low. 


BELMONT RADIO CORPORATION 


A Division of Raytheon Manufacturing Company 
5955 West Dickens Avenue e Chicago 39, Illinois 


lili. 


Compare These Features: 


®@ For ease of servicing, entire unit 
can be removed and replaced with 
another Radiophone in a matter of 
minutes e@ Receiver performance 
comparable to commercial airline 
standards e Crystal controlled trans- 
mitter never "drifts" off frequency 
e@ Power output of transmitter—16 
watts e Two vibrators operate inde- 
pendently—easily switched while 
in operation. Built-in loading coils. 
Units for either 6 or 12-volt opera- 
tion. Height 5”, width 54”, depth 
144” @ Weight 14 pounds e Equip- 
ped with range filter switch, push. 
to-talk microphone, transmitter out- 
put indicator, long life Raytheon 
Tubes and provision for direction 
finder loop e Ample power for loud- 
speaker operation. 








~, 














Dimensions 
Diameter. 


9%" 





Housing Length........ 


21%" 





Weight, bare 


21 oz. 





Announcing 


NEW 


Synchronous and Induction Capacitor 
Type Motors and Gearmofors 



































M-31A 
New precision Ostermotors designed Oster |, Motor | Power |Max. H.P.| Shaft 
for timing devices, clock and control No. ane Service| Output | R.P.M. 
mechanisms. Highest quality construc- icy Motor | cop. |115V] oo05 | 1800-3600 
tion assures unvarying performance. | icyr |Gearmotor | Synch.] 60C | * 30-60 
Your choice of bronze or ball bear- 
i i : ‘ Lc Motor Cap. | 115 V 1675-3350 
ings in motor. Annealed laminations ue leet oe teen 28.57 
... precision gears . . . compact die 





cast housings . . . practical mounting 
arrangements. 

These new Ostermotors are built to your 
order; can be furnished with special shafts, 
gear ratios, or other mechanical and elec- 





trical characteristics. They are now in pro- 
duction. Write for further information. ... 
John Oster Manufacturing Co., 5 Main 
Street, Racine, Wisconsin. 



















































































H. P, Range ‘ —" 
Other Special at rated load R. P.M, Type Ota. — 
Induction 2" Vv" Aa 

Ostermotors ES. | 1/50 — 1/30] 1725 | hi Bhene | 3 244" | 412” 10 5% 
Oster is now in pro- Induction wo" vi" vy" 
deithiin: te-entiin ties E. C. | 1/50 — 1/30] 1725 Cosadiae 32% 4Y2 to5% 
production on motors | & y |1/25—1/10| 5-10M| Series | 3 2%” | 412” to 5%” 
listed here. If you ; 
need quality motors K. $. | 1/20 — 1/10| 1725 Prien ll 41%,” | 52” to 84” 
in these types or sizes, = m 
write us today. 1/20 — 1/10| 1725 Poses i. 41%" | 52” to 8V%4” 
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CUT MAINTENANCE TIME AND COSTS 


FREE! Catalog 100-D. Write 
for it today. Mlustrates all 
sizes, models, South Bend 
Lathes. Includ 
specifications. 


lot. 
plete 





WITH 


SOUTH 
= 
LATHES 


South Bend Lathe in 
operation at Consoli- 
dated Vultee Aircraft 
Corp., Vultee Field, 
Vuitee, California. 


South Bend Lathes, widely used for manufacturing air- 
plane parts, make factory precision available to all 
aviation service shops. Accurate, capable of performing 
a wide variety of exacting operations, fast, easy to 


P operate, dependable, they save valuable time, cut costs 


on aviation maintenance, repair and overhaul work. 


SOUTH BEND LATHE WORKS 


Lathe Builders Since 1906 
503 E. MADISON STREET, SOUTH BEND 22, INDIANA 





The Outstanding Favorite for Personal Planes 


IMPERIAL 


HI-DUTY SHUT-OFF VALVES 


Here is an extra sturdy shut-off valve 
with features that have made it the 
outstanding choice for fuel systems on 
personal planes. Provides real protec- 
tion against leakage. Assures positive 
shut-off. 


Note advantages illustrated below. 
2-way, 3-way and 4-way patterns. Stock 
valves available in a wide range of 
tubing and pipe thread connections. 
Also modifications of stock items. 


THE IMPERIAL BRASS MANUFACTURING CO. 


WRITE FOR CATALOG 122-A 1204 W. Harrison St., Chicago 7, Ill. 





Solid bottom—no 
chance of leak- 
age. 
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. iS , 3 Indicating ‘click’ 
SSNS tells when handle 
tomati- is in full open or 

cally maintains proper closed position on 3- 
tension on packing way types. 2-way types Convenient mounting 





and plug at all times. have positive stop. bracket. 








Tube Fittings @ Service Aids 
Tube Working Tools @ Valves 





than 150 mi. In addition to weather ang 
tower, it will receive radio ranges in 190 to 
420 ke. frequency band.—AVIATION, May 
146. ’ 


Ground Station Transmitter.........94 


Latest contribution to aviation com. 
munications by Federal Telephone & Radio 
Corp., Newark, N. J., is general purpose 
ground station radio transmitter designe 
for low, high, and very high frequency 
voice and CW transmission. Type 1:4 has 
been designed to meet wide range of 
operational requirements by combinations 
of radio frequency units, power supplies 
modulators, and accessories for local or 
remote control in bands 200-540 ke., 2-99 
meg., and 108-140 meg. Transmitter has 
unit construction with accessibility to al] 
interior compartments. Cabinet, 74 in. high 
44 in. wide, and 27 in. deep, will accom: 
modate four RF units, two power supplies, 
two modulators, keyer, and control panel, 
Rated output in 2-20 meg. band is 500w,, 
in 108-140 band, 200w. Unit rated over 
150w. in 200-540 ke. band will be available 
soon. Transmitter operates on 220v., 50-69 
cycle single-phase current.—AVIATION, 
May, ’46. 


Aircraft Transmitter.... ...........85 


Weighing less than 20 lb., No. 17K-1 air. 
craft transmitter made by Collins Radio 
Co., Cedar Rapids, Ia., has five frequencies 
and is crystal controlled for use in 122-139 
me. band. Unit may be located anywhere 


in plane, and antenna relay is available for 
operation of receiver. Power output is dw. 
Audio circuit employs peak clipping to raise 
effective modulation level and allow full 
use of carrier power. Company also an- 
nounces Model 17E-2 100w. transmitter for 
executive planes.—AVIATION, May, '46. 


Aircraft Radio .....ccccc eee c cece s 080 


Designed to utilize both low frequency 
and high frequency (VHF) airways facili- 
ties, new two-way personal plane radio de- 
veloped by Belmont Radio Div., Raytheon 
Mfg. Co., New York City, measures 5% in. 
wide, 14144 in. deep, and weighs 14 lb. By 
incorporating fixed tuned VHF channel on 


75 me. for receiving fan and ‘“Z’ markers, 
and continuous tuneable coverage from 195 
to 410 ke. and 540 to 1,600 ke., satisfactory 
communications and avigation are available 
in one unit, maker states. Loop antenna 
may be added to provide radio DF aviga- 
tion. Transmitter operation is on standard 
private aircraft frequency of 3,199 ke. 
Radiophone will be available in_ three 
models to operate from d.c. input of either 
6, 12, or 24v.— AVIATION, May, ’46 


Radio-Telephone ..........0000000 087 

Suitable for traffic control at small. al- 
ports and as emergency equipment at large 
terminals, radio-telephone Type 137-T! 
made by Erco Radio Laboratories, Hemp- 
stead, N. Y., is available for 6, 12, nd 325 
d.c., or 110v. 50/60 cycle a.c. Range 
stated to be 200 mi. Power output is 
to 22w. in the 3 to 6 me. band.--AVIA- 
TION, May, °46. 
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INSURING A 


Lockheed Constellation 


~ with the Red Elastic Collar that 


protects permanently against Thread Damage 


Again, in the huge Lockheed Constellation, 
ESNA Elastic Stop Nuts have provided 
the protection that has made them symbols 
of security to all aviation engineers. Every 
bolted connection on the tricycle landing 
gear, which must make smooth contact 
with the ground at 80 mph, has been made 
safe with ESNA Elastic Stop Nuts to help 
bring the giant ship in for a “feather light” 
landing. The full thread contact 
they provide absorbs the shock 


and prevents metal fatigue. 


ESNA 


ESNA Elastic Stop Nuts are self-locking, 
easily removable, and reusable over and 
over. They protect permanently against 
Vibration, Corrosion, Thread Damage, 
Liquid Seepage and Costly Maintenance. 

If fastening problems slow up your pro- 
duction or increase your maintenance costs, 
let us place the results of our experience and 
research at your disposal. Address: Elastic 
Stop Nut Corporation of America, 
Union, N. J. Representatives and 


Agents in many principal cities. 


TRADE MARK 


INSTRUMENT SPLINE CLINCH rarer GANG CAP 
MOUNTING CHANNEL 


* NTERNAL % 
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The RED ELASTIC COLLAR 


— denoting an ESNA product — 


... is threadless and permanently 
elastic. Every bolt — regardless of 
commercial tolerances — impresses 
(does not cut) its full thread contact 
in the Red Elastic Collar to fully 
grip the bolt threads. In addition, 
this threading action properly seats 
the metal threads — and eliminates 
all axial play between bolt and nut 
threads. 

As a result, the Red Elastic Collar 
acts as a shock absorber. It damp- 
ens impast stresses—and materially 
reduces the shock against the metal 
threads that causes thread failure 
in conventional fasteners. 








STOP NUT CORPORATION 


OF AMERICA 
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Missouri 


Missouri has more to offer the aviation industry than 
it can tell in many times this amount of space. Be it 
parent plant or branch, it behooves leaders in this 
field to take these facts into account before making 
any move. 


... and in addition... 


New State Constitution favorable to industry. Low Taxes. 
Over 950 new corporations last year. Adequate water 
supply. Skilled and semi-skilled native labor in abundance. 
Unsurpassed transportation facilities. Rich retail and whole- 
sale market. Wealth of natural resources. Low cost power. 
350 alert communities eager to cooperate with any worthy 
enterprise. 


Specialized, confidential service to industrialists. Write direct: Missouri State 
Department of Resources and Development, Dept. 709, Jefferson City, Missouri. 


THE STATE OF MISSOURI 
IN THE HEART OF AMERICA 











low aluminum alloy poppet, aluminum alloy 
poppet guide, valve spring, and retaining 
ring. There are no moving parts except 
for poppet and positive opening and closing 
action. —AVIATION, May, '46. 





Electrical 
Appliances 


Miniature Meter ........eeeeeeeeeedd 

Stated to be accurate enough for upplica- 
tions in high quality equipment, sealed 
miniature meter has been developed by MB 
Manufacturing Co., New Haven, Conn,, 
It has moving coil of 1 in. dia. Scales are 
lithographed on metal in 15, 20, or 25-line 
rulings, and meter is stated to be accurate 
to 2% of full scale deflection at any point. 
Model 102, available in d.c. ranges from 
0-100 microamp, through 0-50 milliamp. and 
0-50 millivolts and mounts through 1 in. 
opening. Model 152 mounts through 1144 in. 
opening and is available self-contained in 
all standard d.c. ranges, and rectifier and 
thermocouple type of instruments.—AVIA- 
TION, May, ’46. 


Small 2-HP. Motor... ...eeeeeeees-sI4 


Designed for aircraft and other applica- 
tions, new 2 hp. ‘‘EEMCO”’ motor is made 
by Electrical Engineering & Mfg. Co., Los 
Angeles. With armature speed of 9,000 
rpm., it can be supplied with any output 
shaft speed by means of integrally built 
gear reducer which adds 2? lb. to basic 
weight of 15 lb. Motor is of ball-bearing 
type with glass insulation and high tem- 
perature varnishes. Stated to operate in 
continuous duty with temperature rise of 
75 deg. C. over ambient temperature of 
25 deg. C., it’s offered for 28, 32, or 110v. 
d.c.—AVIATION, May, ’46. 


Volt-Ohm-Milliammeter eoeeeeeeeees 35 


Made by Hickok Electrical instrument 
Co., Cleveland, new instrument, Model 203, 
is designed to accurately measure wide 
ranges of capacity, resistance, a.c. and dc. 
current and voltage, as well as inductance. 
High input impedance prevents loading 
when making voltage measurements. Elec- 
tronic ohmeter is stated to permit measul- 
ments from 1.0 ohm to 10,000 megohms. 
Damage due to overload in voltage is said 
to be impossible.—AVIATION, May, '46. 





Aircraft Parts 
& Field Units 


Hydraulics Remote Control..........76 


Air Associates, Teterboro, N. J., al- 
nounces new remote control for hydraulic 
equipment, called ‘‘Hydro-Switch System, 
ycomposed of either small panel or pedestal 
mounted switch and new type valve located 
near equipment to be moved, or switc 
with valve located integrally in actuating 
cylinder. New device utilizes hydraulic 
flow providing all-hydraulic system. TW? 
lines, plus drain line connected to hy- 
draulic return, provides four-way operation. 
Maker states unit weighs considerably less 
than other types, and lines are not ové 
1 in. (size ig indicated in photo by com 


AVIATION, May, 1946 
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how\much STRETCH in the NEW AIRCORD? 


There are two types of stretch in aircraft 
control cable ... elastic stretch and con- 
structional stretch. 


Elastic Stretch 

Elastic stretch is the elongation of a ma- 
terial corresponding to the load imposed. 
This is recovered when the load is released. 
The new Roebling Aircord provides a min- 
imum of elastic stretch ... increases the 
sensitivity of the controls. 


Constructional Stretch 

Up until now, here was the headache. 
Constructional stretch is permanent... 
never recovered. But now, through new 
developments, Roebling Aircord has only 
one third the constructional stretch of 


older types. This type of stretch has been 
cut to such a minimum that prestressing 
seems almost unnecessary. Frequency of 
“take-up” adjustments is materially reduced. 


A Simple Sum 

Take the finest materials known to man. 
Add over a century’s experience in wire 
rope research, development and manufac- 
ture. The result is an aircraft control cable 
with peak resistance to stretch and fatigue 
plus flexibility and light weight . . . that’s 
Roebling Aircord. 


The Complete Story 

Write for the fact-filled Aircraft Products - 
catalog and special data on Aircord stretch 
characteristics. 


Aircord Division 
JOHN A ROEBLING’S SONS COMPANY 


TRENTON 2, NEW JERSEY 
Branches and Warehouses in Principal Cities 





Other Roebling Aircraft Products include Wire Rope, Slings, Electrical Wires & Cables 


ROEBLING 


PACEMAKER IN WIRE PRODUCTS 
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ELECTRIC. == TO MEET AVIATION AND AIR- 
ee hal CRAFT INDUSTRY POWER NEEDS 


e 
i le ; | I ONAN ELECTRIC GENERATING PLANTS provide 
power for many applications in the aviation industry. 
Available in 65 models including airborne, light- 
weight, compact types. Powered by Onan gasoline 
engines, they are of compact, single-unit design. For 
. heavy duty service, stationary or mobile. 


Supply power for starter energizing, radio 
navigation, battery charging, communica- 
tions, cabin heating, airport and general 
lighting, electric repair tools, aircrqfit ac- 
cessories, and many other applications. 


Models range from 350 to 35,000 
watts, A. C. types from 115 to 660 
volts, 50, 60, 180 cycles, single or 
three-phase and 400, 500 and 800 
cycles, single phase. D. C. types 
from 6 to 4000 volts. Also avail- 
able in dual voltage and special 
frequency types. 


Model shown is from W2C 
series: 2000 to 3500 watts; 


Cea ae W. ONAN & SONS 
inder, water-cocled engine ‘@ @ A. 


3146 Royalston Ave. . Minneapolis 5, Minn. 








IMMEDIATE OPENINGS FOR 
Aircraft Engineers 


EXPERIENCED 
e STRESS ANALYSTS 
e STRUCTURES ENGINEERS 


e AIRCRAFT DESIGNERS 


Designers "A" and "B" with at least three years aircraft 
design experience 


e These new, desirable positions, with long-term opportunities, 
are now open to qualified engineers of above average ability as 
a result of Ryan’s continuing combat plane contracts with the 
United States Navy. 


e To complete its long-term program, Ryan is anxious to staff 
its permanent engineering organization with the highest type of 
experienced personnel available, but only those not now 
employed in the aircraft industry will be considered. 


e In San Diego and throughout the industry, Ryan has an 
enviable reputation as ‘“‘A Better Place to Work.” 


Give full details in first letter, addressed to Employment Manager. 


RY A AERONAUTICAL Co. 


Lindbergh Field, San Diego 12, Calif. 








parison with cigaret). System provides fo: 
control of actuated device at any desired 
position and permits sequence of operation 
of equipment. Without restriction to any 
specific operating pressure, it can be used 
in standard aircraft systems of 1,000, 1,500, 
or 3,000 psi. as well as higher or lower 
pressures.—AVIATION, May, ’46. 


Hydraulic Control......cceeeeee0+02077 


Having numerous applications, including, 
throttle, mixture, governor, and other posi- 
tion indicators, small hydraulic remote 
control is offered to aviation market by 
Sperry Products, Hoboken, N. J. Trans- 
mitter and receiver are made of bronze 
and together weigh 3.7 lb. Any motion of 
transmitter arm will be duplicated by 
receiver arm. Either arm may be moved 
through 60 deg., and receiver arm can be 
drilled at any location to produce desired 
linear travel of actuating arm. Transmitter 
and receiver may be connected by as much 


_as 85 ft. of tubing.—AVIATION, May, °46. 


Axle Jack eT 

Designed with 200 sq. in. base area for 
on or off concrete use, 25-ton axle jack 
made by McCulloch Mfg. Methods, St. 
Albans, N. Y., has shut height of 13 in. 
and ram lift of 8 in. Mechanical safety nut 
protects lift for entire range, and double 





cylinder pump raises ram_ under load. 
Packing and seals are adjustable from out- 
side. Pad on ram is replaceable. Aircraft 
wheels and brakes may be removed while 
strut is on jack without disconnecting 
a hydraulic systenu—AVIATION, May, 
, 


Portable Air Conditioner...........79 


Combination heating and cooling unit for 
air conditioning planes on_ ground is 
mounted in a closed truck body and can be 
attached to any cabin aircraft. Made by 
Pacific Airline Equipment Co., Huntington 
Park, Cal., it is stated to raise temperature 
inside plane from freezing to 72 deg. in few 
minutes and to drop inside temperature 10 
to 15 deg. from 100 deg. in same time. Two 


AVIATION, May, 1946 
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craft can be heated or cooled simultaneously. 
Additional use is for workers’ comfort in 
planes at hot weather terminals, for hang- 
ars and storerooms in case of breakdown 
or lack of heating systems, and for condi- 
tioning sleeper planes where accommoda- 
tions are not available for passengers at 


field. Perishable freight loads may also be 
conditioned with this unit.—AVIATION, 
May, "46. 


Airspeed Indicator ................80 


Now offered commercially is war-de- 


veloped True Air Speed Indicator, product 
of Kollsman Instrument Div., Square D Co., 
instrument is 
installation 


Detroit. Specially accurate 


also termed suitable for in 
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: cabins for information of passengers, over- 

1 sized models having been developed for this 

purpose. Unit basically consists of air- 

: speed indicator, altimeter, and air ther- 
mometer combined in one interacting as- 
sembly.—AVIATION, May, ’46 

4 Ignition System ............e000---81 

‘ “Uni-power”’, now being produced by 

i LaPointe-Plascomold Corp., of Unionville, 

t Conn., is unified ignition system for air- 

e craft. It is a single unit battery ignition 


system in which coil, condenser, and distri- 
butor have been combined in molded plastic 
case. System is stated to eliminate inter- 
nal wiring as well as external coil with 
high tension lead. Weight is about 21% lb.— 
AVIATION, May, ’46. 





Airport Baggage Cart..............82 


Hammond Mfg. Co., Huntington Park, 
Cal., announces new baggage carrier for 
use at airports. Made of aluminum and 
lined with plywood, its cap. is 1,200 lb. and 
measurements are 3 x 6 ft. Cart, which 
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y has retractile couplers fore and aft for con- 
n voy use, also may be used with fork lift 
e type trucks. Standard equipment: Chrome 
/ bumper, Bassick foot-operated locks, and 
) Manually controlled brakes.—AVIATION, 
0 May, ’46. 


Aircraft Range Receiver...........83 


First of a line of aircraft radio equip- 
ment to be made by _ Electronics Div., 
Maguire Industries, Bridgeport, Conn., 
Model ARR-1 is now in production. Origin- 
ally designed for permanent installation 
as sole radio equipment for lightplanes or 
as standby equipment on larger planes 
paich have two-way radio, it is adaptable 
or portable installation in all types of 
craft, since batteries are contained in case 
a receiver and there is only one external 
pug-in connection. Set with tubes and 
atteries weighs 3 lb. 10 oz. and measures 
ti x 4% x 6% in. Under average condi- 
ons, range of unit is stated to be better 
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IT’S THE PRACTICAL UNIT 
FOR THE PRIVATE PILOT 


This compact, receiver-transmitter was 
created by engineers who fly their own 
planes. That’s why it is small in size 
but outstanding in performance. Here 
are the means of ready conversation 
between pilot, control tower and range 
stations ... undistorted reception of the 
“beam”...the convenience of stand- 
ard broadcast reception. And prices 
have been kept remarkably low. 


BELMONT RADIO CORPORATION 


A Division of Raytheon Manufacturing Company 
5955 West Dickens Avenue e Chicago 39, Illinois 





Compare These Features: 


@ For ease of servicing, entire unif 
can be removes! and replaced with 
another Radiophone in a matter of 
minutes e@ Receiver performance 
comparable to commercial airline 
standards @ Crystal controlled trans- 
miftter never “drifts” off frequency 
e@ Power output of transmitter—16 
watts @ Two vibrators operate inde- 
pendently—easily switched while 
in operation. Built-in loading coils. 
Units for either 6 or 12-volt opera- 
tion. Height 5”, width 514”, depth 
1414” e Weight 14 pounds © Equip- 
ped with range filter switch, push. 
to-talk microphone, transmitter out- 
put indicator, long life Raytheon 
Tubes and provision for direction 
finder loop e Ample power for loud- 


speaker operation. 


























e 
Dimensions 
Diameter 2%,” 
Housing Length 21%," 
Weight, bare 21 oz. 





Announcing 


NEW Osteunoiou 


Synchronous and Induction Capacitor 
Type Motors and Gearmofors 



































M-31A 
New precision Ostermotors designed Oster | 7. | motor | Power |Max. H.P.| Shaft 
for timing devices, clock and control No. yp Service} Output | R.P.M. 
mechanisms. Highest quality construc- acy motor | Cop. |115V| ooo | 1800-3600 
tion assures unvarying performance. LCYR |Gearmotor | Synch. | 60C |] * 30-60 
Your choice of bronze or ball bear- — aa - — a 
‘ ‘ by by otor ap. “ 
ings in motor. Annealed laminations cr |Gearmotor} Ind. | coc} °°! 28.57 
. +. precision gears . . . compact die 





cast housings . . . practical mounting 
arrangements. 

These new Ostermotors are built to your 
order; can be furnished with special shafts, 
gear ratios, or other mechanical and elec- 






trical characteristics. They are now in pro- 
duction. Write for further information... . 
John Oster Manufacturing Co., 5 Main 
Street, Racine, Wisconsin. 



















































































E H. P, Range R.P.M Type ce Length 

Other Special at rated load | ***"™ : 

Ostermotors | £.s. | 1/50— 1/30] 1725 | Marnier. | 3%" | 472” 10514" 
Oster is now in pro- Induction wo. vy" yy," 
duction or going into E. C. | 1/50 — 1/30} 1725 Capacitor 3 %a 4%2 05% 
a on mores | EU. |1/25— 1/10] 5-10M| Series | 3%" | 472” 10576" 
isted here. you 
need quality motors | K.s,|1/20—1/10| 1725 Pamper 41%," | 52” to8Y%” 
in these types or sizes, = : a 

. apacitor we” vy" y," 
write us today, 1/20— 1/10} 1725 | oso & Run| 4 %” | 5¥2” to 8% 


























CUT MAINTENANCE TIME AND COSTS 


FREE! Catalog 100-D. Write 
for it today. Ilustrates all 
sizes, models, South Bend 





sd 


Lathes. 
specifications. 


SOUTH 
BEND 
LATHES 


South Bend Lathe in 
operation at Consoli- 
dated Vultee Aircraft 
Corp., Vultee Fieid, 
Vultee, California. 


South Bend Lathes, widely used for manufacturing air- 
plane parts, make factory precision available to all 


aviation service shops. Accurate, capable of performing 


a wide variety of exacting operations, fast, easy to 


> operate, dependable, they save valuable time, cut costs 
on aviation maintenance, repair and overhaul work. 





SOUTH BEND LATHE WORKS 


Lathe Builders Since 1906 


503 £. MADISON STREET, SOUTH BEND 22, INDIANA 





The Outstanding Favorite for Personal Planes 


IMPERIAL HI-DUTY SHUT-OFF VALVES 


Here is an extra sturdy shut-off valve 
with features that have made it the 
outstanding choice for fuel systems on 
personal planes. Provides real protec- 
tion against leakage. Assures positive 
shut-off, 


Note advantages illustrated below. 
2-way, 3-way and 4-way patterns. Stock 
valves available in a wide range of 
tubing and pipe thread connections. 
Also modifications of stock items. 


THE IMPERIAL BRASS MANUFACTURING CO. 
1204 W. Harrison St., Chicago 7, Ill. 





Solid bottom—no 
chance of leak- 
age. 








IMPERIAL 


cally maintains proper 
tension on packing 
and plug at all times. 





3 Indicating ‘'click"’ 
tells when handle 
is in full open or 
closed position on 3- 
way types. 2-way types 
have positive stop. 


Convenient mounting 
bracket. 








Tube Fittings e@ Service Aids 


Tube Working Tools 


e@ Valves 








than 150 mi. In addition to weather anq 
tower, it will receive radio ranges in 190 to 
‘i ke. frequency band.—AVIATION, May, 
’ 


Ground Station Transmitter.........84 


Latest contribution to aviation com. 
munications by Federal Telephone & Radio 
Corp., Newark, N. J., is general purpose 
ground station radio transmitter designe 
for low, high, and very, high frequency 
voice and CW transmission. Type 184 has 
been designed to meet wide range of 
operational requirements by combinations 
of radio frequency units, power supplies 
modulators, and accessories for local or 
remote control in bands 200-540 ke., 2-29 
meg., and 108-140 meg. Transmitter has 
unit construction with accessibility to al] 
interior compartments. Cabinet, 74 in. high, 
44 in. wide, and 27 in. deep, will accom. 
modate four RF units, two _ power supplies, 
two modulators, keyer, and control panel, 
Rated output in 2-20 meg. band is 500w,, 
in 108-140 band, 200w. - Unit rated over 
150w. in 200-540 ke. band will be available 
soon. Transmitter operates on 220v., 50-60 
cycle single-phase current.—AVIATION, 
May, ’46. 


Aircraft Transmitter.... ...........85 


Weighing less than 20 lb., No. 17K-1 air. 
craft transmitter made by Collins Radio 
Co., Cedar Rapids, Ila., has five frequencies 
and is crystal controlled for use in 122-139 
me. band. Unit may be located anywhere 


in plane, and antenna relay is available for 
operation of receiver. Power output is 5w. 
Audio circuit employs peak clipping to raise 
effective modulation level and allow full 
use of carrier power. Company also an- 
nounces Model 17E-2 100w. transmitter for 
executive planes.—AVIATION, May, ’46 


bchieigalelacaxasacenletoraotares clan 


Aircraft Radio 


Designed to utilize both low frequency 
and high frequency (VHF) airways facili- 
ties, new two-way personal plane radio de- 
veloped by Belmont Radio Div., Raytheon 
Mfg. Co., New York City, measures 5% in. 
wide, 141%, in. deep, and weighs 14 lb. By 
incorporating fixed tuned VHF channel on 


75 me. for receiving fan and “Z’? markers, 
and continuous tuneable coverage from 195 
to 410 ke. and 540 to 1,600 ke., satisfactory 
communications and avigation are available 
in one unit, maker states. Loop antenna 
may be added to provide radio DF aviga- 
tion. Transmitter operation is on standard 
private aircraft frequency of 3,105 ke. 
Radiophone will be available in_ three 
models to operate from d.c. input of either 
6, 12, or 24v.— AVIATION, May, ’46. 


Radio-Telephone . 87 


Suitable for traffic control at small air- 
ports and as emergency equipment at large 
terminals, radio-telephone Type 137-TR, 
made by Erco Radio Laboratories, Hemp- 
stead, N. Y., is available for 6, 12, and 32v. 
d.c., or 110v. 50/60 cycle a.c. Range:ls 
stated to be 200 mi. Power output is 18 
to 22w. in the 3 to 6 mc. band.—AVIA- 
TION, May, ’46. 





ADDRESS New Equipment Data To— 
New Products Editor, AVIATION 
330 W. 42nd St. New York City 18 
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Lockheed Constellation 


~ with the Red Elastic Collar that 


protects permanently against Thread Damage 


Again, in the huge Lockheed Constellation, 
ESNA Elastic Stop Nuts have provided 
the protection that has made them symbols 
of security to all aviation engineers. Every 
bolted connection on the tricycle landing 
gear, which must make smooth contact 
with the ground at 80 mph, has been made 
safe with ESNA Elastic Stop Nuts to help 
bring the giant ship in for a “feather light” 
landing. The full thread contact 
they provide absorbs the shock 


7 
and prevents metal fatigue. 


ESNA 


ESNA Elastic Stop Nuts are self-locking, 
easily removable, and reusable over and 
over. They protect permanently against 
Vibration, Corrosion, Thread Damage, 
Liquid Seepage and Costly Maintenance. 

If fastening problems slow up your pro- 
duction or increase your maintenance costs, 
let us place the results of our experience and 
research at your disposal. Address: Elastic 
Stop Nut Corporation of America, 
Union, N. J. Representatives and 


Agents in many principal cities. 


TRADE MARK 


ELASTIC STOP NUTS 


INTERNAL 
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AVIATION, May, 1946 


ANCHOR 
WRENCHING @Al|B-s 












Wi 





fi 
at 80 MPH 





The RED ELASTIC COLLAR 
— denoting an ESNA product — 


... is threadless and permanently 
elastic. Every bolt — regardless of 
commercial tolerances — impresses 
(does not cut) its full thread contact 
in the Red Elastic Collar to fully 
grip the bolt threads. In addition, 
this threading action properly seats 
the metal threads — and eliminates 
all axial play between bolt and nut 
threads. 

As a result, the Red Elastic Collar 
acts as a shock absorber. It damp- 
ens impact stresses—and materially 
reduces the shock against the metal 
threads that causes thread failure 
in conventional fasteners. 








INSTRUMENT SPLINE CLINCH rere rel GANG CaP 
MOUNTING CHANNEL 


ELASTIC STOP NUT CORPORATION OF AMERICA 
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YL _..CUT TO THE 
PRECISION OF METAL! 


Die-cutting of felt parts is a precision 
job at Booth... often to tolerances 
usually associated only with metal. 
Every order, big or little, is given 
interested and immediate attention. 
You receive only precision-cut felts of 
uniform quality and stamina. We in- 


vite your test of Booth Felt Economy. 


APPLICATION CHART AND 
SAMPLE KIT .,. contains swatches 
of S.A.E. felt types, with specifi- 
cation tables. Write for it. (Na 
sales follow-up.) 


THE BOOTH FELT COMPANY 
482 19th Street Brooklyn 15, N. Y. 


745 Sherman Street Chicago 5, Ill. 
2318 
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TRACE MARK 


PRECISION CUT 






FELT PARTS 
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Airline Earnings 
(Continued from page 43) 


type of service the airlines aim to pro- 
vide postwar. 

An unprofitable trend in express traf- 
fie also is complicating the picture. 
Sharply competitive conditions in air 
freight rates have resulted from the 
establishment of dozens of non-scheduled 
services by returning veterans. Already 
there has been a drop of 50% in plane- 
load rates on cargo. 

When air freight was launched in 
1944, the rate was 60c. a ton-mile. 
American and United now are quoting 
15e. per ton-mile on fresh fruit and 
vegetables, while non-scheduled opera- 
tors are quoting rates as low as 12e. 
Plane-load rates may fall as low as 11e. 
a ton-mile as increasing numbers of 
four-engine transports become available 
to the lines. 

This air freight situation may typify 
the sharp increase in competitive condi- 
tions just ahead, as lines open new 
routes and receive additional flying 
equipment. 

Then, in 1947, the air carriers will be 
confronted with another test period as 
they take delivery on” over 350 planes, 
mostly in the twin-engine medium-range 
class. The airlines have committed them- 
selves for $350,000,000 in equipment to 
carry their postwar traffic. That means 
more than 1,200 transports in service 
by the end of 1947 with a total of 40,000 
available seats. Already there are those 
who feel that the airlines may have 
overestimated future air-travel demands 
and obligated themselves for more pas- 
senger capacity than they can utilize 
economically. 

A total of 40,000 available seats, trade 
officials point out, reflects an anticipated 
volume of 17,500,000,000 passenger- 
miles a year, figured at 60% of ea- 
pacity demand. In contrast, the airlines 
flew only 3,500,000,000 passenger-miles 
in 1945. 

Yet some of the more optimistic air- 
line people are not unduly concerned 
over the above figures. They have wit- 
nessed the phenomenal growth of their 
industry, first during the depression 
years and later in wartime. They are 
ready and willing to take the gamble. 
By 1948, Pan American Airways, for 
example, will have a passenger capacity 
between the West Coast and Hawaii that 
will be well over twice the traffic demand 
ever experienced on this route in normal 
times. But never before has the public 
had the opportunity to make week-end 
trips to Hawaii. Accordingly, Pan 
American isn’t worrying. 

A survey of some of the problems 
challenging airline management in this 
readjustment period would not be com- 
plete without calling attention to the 
changing picture in the capital struc- 
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Kicking windows out of airliners 
isn’t what you'd call approved 
airborne etiquette. But, not so 
long ago, Lockheed did just 
that during flight tests on the 
Constellation’s Normalair cabin. 


Back in the days when Wiley 
Post was making his pioneer- 
ing swipes at the stratosphere, 
Lockheed engineers, of course, 
had learned a lot about super- 


“charging cabins doing ground- 


work (and airwork) on the old 
Lockheed XC-35, the first plane 
with a fully pressurized cabin. 


From the knowledge thus gain- 
ed about stressing, sealing and 
supercharging, the research 
men then perfected the famous 
Normalair cabin. Now, while the 
Constellation sleeks along at 
20,000 feet, the altitude inside 
the ship is a mere 8,000. 











Lockheed insisted on knowing 
what would happen to people if 
pressure went down (which is 
unlikely, since either of two su- 
perchargers can carry the load). 
So one day, in a carefully plan- 
ned experiment, they kicked out 
a window at 20,000, with 44 
random-picked, ordinary people 
aboard. The pressure and the 
plane descended smoothly, and 
no serious discomfort turned up. 


Q. E. D. If an unknown factor 

crops up at Lockheed, it doesn’t 

stay unknown long. This kind of 

efficientcuriositymakes forgood 

planes and good hangar flying. 
L to L for L 


©1946, Lockheed Aircraft Corp., Burbank, Calif. 
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tures of concerns in this rapidly growing 
industry. 

American Airlines and United Air 
Lines, among others, are planning to 
double their capacity this year. The 
stockholder will have to pay a price for 
that huge expansion—the dilution of his 
equity in the company’s capital struc- 
ture. American Airlines, for example, 
plans $80,000,000 of financing this year. 
Eventually all that and more, too, will 
come back to the shareholders in the 
form of expanded revenues. But for the 
first year or two it may be a bit difficult 
to show as large earnings per share as 
formerly. Trouble is that the lines must 
make large outlays for equipment this 
year, instead of waiting a year or two 
when the returns start coming in on their 
expanded fleets. 

Again using the example of American 
Airlines, in 1940 the eapitalization of 
this company consisted of 50,000 shares 
of preferred stock and 380,265 shares of 
common stock. Stockholders now have 
authorized an issue of 600,000 shares of 
preferred stock, while the outstanding 
common, after stock split-up, will 
amount to 6,452,840 shares. 

Some observers question whether the 
airlines ean exercise sufficient control 
over expenses this year to ward off an 
earnings decline. If not, those who 
paid high prices for airline stocks in 
relation to present earning power may 
be considerably disappointed at the 1946 
results. But the airline investor who 
bought his stock with an eye to future 
growth will have no reason, over the 
long-term, to be concerned about the 
progress of this young industry. 

To date, the airlines certainly have 
handled themselves much better than 
most young industries. In the business 
sphere, however, it is never wise to be 
“previous” in our outlooks, hence there’s 
pertinence in our reappraisal of the 
airlines’ financial avigation for the next 
six months or so. We should not expect 
too much too soon. 





Lightplane Insurance 
(Continued from page 86) 


ipsa loquitur (the thing speaks for it- 
self), where the nature of the accident 
is such that it would not have happened 
in the absence of negligence. 

The remaining 24 states have no spe- 
cifie aviation liability legislation, but 
mn cases decided in many of these states 
(in New York, for example: 266 N. Y. 
Supp. 469) tort law is applied to hold 
Pilots liable for damages to property on 
the ground even though they were not 
negligent in causing the damages. 


Passenger-Injury Liability 


So much for liability for damages to 
third persons and to property on the 


AVIATION, May, 1946 








‘of Gontinuons Production 


Only BRIGGS & STRATTON Assures 
This Long Air-Cooled Engine Experience 


There is no substitute for experience. Conclusive 
proof of this is the outstanding 26-year record 
for dependable performance set by Briggs & Stratton 
4-cycle air-cooled engines. Only engines so sound 
in design—so ruggedly constructed with watch- 
like precision could have merited the world-wide 
preference which Briggs & Stratton engines have 
earned. Whether you are a manufacturer, a dealer, 
or a user, specify Briggs & Stratton engines and you 
are assured the “right” power for your equipment. 
BRIGGS & STRATTON CORP., Milwaukee 1, Wis., U. 5S. A. 


BRIGGS &STRATTON 
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OVER 2,000,000,000 MILES OF FLYING 
behind Your New PIPER CUB 


AKE off in a Piper Cub Special like the one above—an up-to-the- 

minute personalized version of the Cubs in which most of today’s 
pilots won their wings. Not a big plane but big enough to carry generals 
above the smoking battle fields of Sicily. Not a fast plane but fast enough 
to leave your friends far behind on the car-streamed roads to By-the-Sea. 
Not a dream plane fresh from a drawing board but a plane with fifteen 
years of light-plane experience built into it—with over 2,000,000,000 
miles of flying behind it! 

You will find that your Piper Cub takes off quickly with a short run 
(less than the average city block), gets you there with less gas and oil than 
your car. It lands safely at little more than your car’s city driving speed. 
It is easy to fly .. . many people are ready to solo after a few hours’ instruc- 
tion. Mass production methods enable Piper to bring you a plane that 
costs less than any on the market—only $665 down with easy payments. 
With its purchase you get a free flying course. Small wonder that Piper 
leads in sales with a record of more light planes than all others combined. 

See the new Piper Cub airplanes at your dealer’s. 
Ask him for a free flight demonstration in one of these 
planes that keep on adding fame to the Piper name. 





LOOK TO THE LEADER 
FOR GOOD SAFE PLANES YOU CAN AFFORD TO BUY AND FLY 





Copyright 1946 Piper Aircraft Corporation 
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HERE ARE 3 FINE 
AVIATION BOOKS FOR You! 


/ Piper Cub Brochure. Brand new! 
* Beautiful, full-color airplane illus- 

trations, suitable for framing. Complete 

specifications of Piper Cubs. 


*‘How to Fly’’ Book. Takes you on 

* a typical flying lesson with 53 

step-by-step photos and descriptions. 
Many other interesting facts. 


3 “What Your Town Needs’ Book. 
* Will help you or your community 
plan an inexpensive landing area now. 


Get these books from your Piper Cub 
Dealer now. Or, if you prefer, send us 
10c per book or 25c for all three. Use 
stamps or coins. Specify which books 
you desire. Write Dept. A56. 


PIPER AIRCRAFT CORPORATION 
LOCK HAVEN, PENNA., U.S. A. 


In Canada: Cub Aircraft Ltd., Hamilton 
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ground. The plane owner’s liability to 


‘passengers, however, is something else 


again—by all odds the heaviest liability 
to which the owner is exposed and as a 
yesult the most expensive to protect by 
insurance. 

Passenger liability is based on tort 
law, and there is little statutory material 
te be cited. Absence of statutes cover- 
ing this type of liability, however, only 
indicates that the courts have so well 
covered the matter by applying the doe- 
trines of tort law that statutes have not 
been needed. 

Most noticeable fact about statutory 
Jaw on passenger liability is the absence 
of “guest” statutes applicable to aireraft. 
Several states have automobile “guest” 
statutes which provide that the owner 
will be liable to guest passengers only 
when he has been guilty of gross negli- 
gence. But only two states, California 
and South Carolina, have airplane 
“ouest” statutes specifically providing 
that passengers who ride gratuitously in 
a plane as guests shall have no cause 
for action for damages against the pilot 
unless such pilot has been guilty of 
gross negligence. 

The only other statutes on this subject 
—those of Arkansas, Georgia, and Penn- 
sylvania—provide that the plane owner’s 


‘hiabilities to passengers shall be deter- 


mined by the rules of tort Jaw. And in 


‘the courts of states which have no specific 


statutes, the same rules would probably 
be applied. Mere absence of statutes 
does not reduce the owner’s liability. 

Very few cases involving the liability 
to paying passengers have been litigated, 
because it has generally been found more 
economical to settle out of court (gen- 
erally for an amount in the neighborhood 
of $10,000) than to fight the case, since 
suits that have been pressed have result- 
ed in rather large judgments for the 
injured party. 

Some lightplane insurance underwrit- 
ers feel it is bad sales psychology to 
stress statistics and statutes on aviation 
liability, believing people might thus 
come to feel that aviation is not safe 
and so would be discouraged from buy- 
ing aircraft. While this may be argued 
in the case of prospective purchasers, it 
certainly does not apply to those who 
have already joined the ranks of plane 
owners. These latter, actually, are the 
only persons likely to seek out informa- 
tion about aviation insurance. 

Other underwriters and many promi- 
nent aviation personalities, on the other 
hand, hold that it is more important 
that the flying public be fully aware of 
its responsibilities. On this side, also, 
might be added the old legal maxim, 
“Ignorance of the law is no excuse.” 

Unlike the “hull” insurance previously 
described, the coverages offered by liabil- 
lity insurance, also premiums, are uni- 
form with all the aviation insurance 
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underwriters. 


Shortly after V-J Day, 


all aviation underwriters announced sub- 


stantial reductions in the cost of the 
various types of liability insurance. For 
the private plane owner the rates for 
some coverages are now approximately 
half the prewar rate. 

Three types of coverage are obtain- 
able: Property damage, publie liability, 
and passenger liability. | Well-to-do 
plane owners should purchase all three 


coverages with rather high limits in each, - 


since they are exceptionally vulnerable 
to liability suits. Those not so well off 
should purchase coverage in as many 
types as possible, to the extent that they 
can afford the premiums. Costs of each 
type of coverage can best be evaluated 
in relation to the particular kind of pro- 
tection provided. 

Property damage. This liability insur- 
ance is one of the most important cover- 
ages every plane owner should have. It 
protects him in regard to “absolute” 


liability statutes, insuring him against. 


costs of damages his plane may cause to 
another’s property. Coverage against 
property damage liability with a $5,000 
limit costs $12.50 annually for the pri- 
vate plane and $17.50 for a commercial 
plane. The minimum limit—#5,000— 
is sufficient to cover the average amount 
of damage done by a plane. Even the 
crash of an airliner seldom causes prop- 
erty damage amounting to that figure. 
Point here is that most accidents oceur in 
the vicinity of an airport or in open 
country. 

Of course, higher limits of liability 
may be proteeted by those who do not 
rule out the possibility of forced landing 
in a built-up area, and this protection 
can be bought for very reasonable in- 
creases in the cost. A $20,000 limit can 
be purchased for $16.25 a year for a 
private plane and for $22.57 for a com- 
mereial plane. Very fact that higher 
limits can be bought extremely cheaply 
indicates that they will be seldom needed. 

Public liability. Insurance of his 
liability to third persons outside the 
airplane—that is, publie liability—is the 
second type of coverage. This protects 
him against damage suits which may be 
brought by individuals (members of the 
public), who have suffered personal in- 
juries, also against suits brought follow- 
ing a death which is a consequence of the 
operation of his aireraft. Examples: A 
plane hits a car parked near the airport, 
injuring one of its occupants; a plane 
makes a foreed landing on a golf course, 
injuring a player; or a spinning pro- 
peller strikes an airport visitor. 

Because there is always the possibility 
of injuring or killing individuals when- 
ever the plane is in the air or in opera- 
tion on the ground, the plane owner 
should be protected by public liability 
insurance. Aviation insurance under- 
writers insist on public liability coverage 
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friends 


Vast throngs of new shop 
workers, trained in war in- 
dustries, used “Yankee” 
Fine Mechanics’ Tools for 
the first time . 
tering fresh trade skills 
which now stand them in 
good stead for the vital 
production period ahead. 
They have learned what 
skilled mechanics and old- 
time factory men long 
knew ... that “Yankee” 
Tools complete innumer- 
able tasks faster, easier, 
and better. For half a 
century, the ingenuity of 
“Yankee” Tools has set a 
high record in speed and 


- « ‘Mas- 


accuracy. 


Order from your indus- 
trial supply distributor, 
or write North Bros. Mfg. 
Co., Dept. AV-546, Phila- 
delphia, Penna. 


“YANKEE” SPIRAL SCREW DRIVER NO. 130A 
A Size for Every Purpose 


t 
good mecnanics £ 


“YANKEE’ TOOLS 


make 
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Right on the nose of 
the new CESSNA 

| fe my she stands, ready for the 

take off, the smart new Cessna 140 
with shiny metal fuselage and new 
type landing gear. And right on the 
nose, giving more “pull” to every 
horsepower, is a Sensenich pro- 
peller. Very likely your post-war 
personal plane—no matter what its 
make—will be Sensenich-equipped. 
For among those who design air- 
craft as well as those who fly them, 
no other propeller is chosen so often 
by so many. 


Prompt repair service (allmakes) 
now available at Sensenich’s PROP-SHOP 





when either of the other two types of 
liability insurance is written. Minimum 
coverage with a $5,000/$10,000 limit 
(which provides up to $5,000 for any 
one person injured, or up to $10,000 for 
any one accident) costs $10 annually for 
a private plane and $15 for a commercial 
plane. 

Passenger liability. Plane owners who 
intend to carry passengers should take 
out the third type of coverage—that is, 
for passenger liability, protecting 
against lawsuits for personal injuries to, 
or the death of, passengers carried in the 
insured plane. Passenger liability is a 
separate form of coverage because the 
nature of the risks involved is quite 
different from public liability. Public 
liability is encountered only when the 
plane is operated in such a way as to 
endanger persons :outside the aircraft, 
whereas passenger liability exists from 
the moment the passenger gets into his 
seat. Since there is considerably greater 
likelihood of injury to passengers than 
of injury to members of the public, pas- 
senger liability insurance is considerably 
dearer than public liability insurance. 

In 1939, 1,133 planes were involved in 
accidents in which a total of 81 passen- 
gers were killed, 36 severely injured, and 
62 suffered minor injuries. Over 13% 
of all the accidents in that year involved 
injuries to passengers. 

With these figures brought to his at- 


tention, the private plane owner plap. 
ning to carry passengers will readily gee 
the advisability of taking out passenger 
liability insurance with at least a $10,009 
limit, since his liability for any one pas. 
senger killed or injured would likely ryp 
to as much as $10,000 and could easily he 
much more than that. The well-to-do 
plane owner wisely will purchase higher 
limits of this type of protection. 

Cost of passenger liability insurance 
depends upon the use that is to be made 
of the plane and upon the number of 
passenger seats that are to be protected, 
For instance, private-plane passenger 
liability coverage with a $10,000 limit 
costs $34 for one seat and $47.60 for two 
seats. And if the plane is to be used by 
student and renter pilots, the cost in- 
creases to $61.20 for one seat and $81.60 
for two seats, while if the plane is to 
carry passengers for hire, the insurance 
will cost $102 for one seat and $147.60 
for two. Costs named are per year. 

Reason for the variation in cost of 
passenger liability insurance according 
to the use to be made of the plane is the 
greater degree of liability which the law 
assesses toward the paying passengers 
as compared to guest passengers. As we 
saw in reviewing the legislation in certain 
states, there may be liability to guest 
passengers, but there is always liability 
to paying passengers. 

Summing up, it appears that liability 





iver wir A PUNCH! 


NOW 
Aluminum! 


Machines provide only the means for 
good craftsmanship... skill, based on 
long experience in handling aluminum in 
all its alloys, must guide the operation of 
these precision instruments. 


Over 25 years of aircraft building has 
trained Mercury craftsmen; and this skill, 
and “know how” are now available for 
your products or parts manufacture. 





ALLIED’S R-B Interchangeable Punch and Die is “standard” 
in metal working and plastic industries. Standard shapes and sizes 
carried in stock. [Illustrated are four of the thousands of spe- 
cially-designed punches we have made. Special R-B punches and 
dies made in any material, shape or size desired. Send for large, 
illustrated R-B catalog, now. . 

eo" ° tte, 

@: ALLIED PRODUCTS CORPORATION 

FO Ee 
'e ll « Department 28-B ¢ 4614 Lawton Ave. © Detroit 8, Michiga# 
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/ Uy you sell ’em in the cockpit 


as well as in the air! 


A new factor has entered into air- 
plane buying which necessitates a 
new factor in your planes. Today 
you sell both men and women— 
which means smartness has become 
as essential as utility. And now you 
can have instrument smartness added 
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to your interiors as new as your 
plane design. Working with you, 
Pioneer* will design an instrument 
panel custom-made to your planes, 
that can be installed as a unit. 
Marked savings in your assembly 
costs and reduced maintenance are 


a“ 


*REG. U. S. PAT. OFF. 


made possible by this unit system of 
installation. Find out about this new 
method that leads to more sales and 
lowered manufacturing costs for you. 
ECLIPSE-PIONEER DIVISION 


of Bendix Aviation Corporation 
TETERBORO ce NEW JERSEY 
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Precision [2 First 
IN BEARINGS FOR AMERICAN 
BOSCH AVIATION MAGNETOS . 


As a producer of better bearings for rocker arm, crankshaft 
and propeller thrust locations of aircraft engines, DLS 
knows that extreme accuracy and reliability are essential 
in bearings for units that generate and distribute the spark 
upon which aircraft engines depend. Because DSF 
knows how to make and propose the proper bearings from 
32"’ to 59”’ in outside diameter, consult an SSF engineer 
for his expert advice in selecting the right bearing for the 


right place. 6040 


gous INDUSTRIES, INC., PHILADFLPHIA 34, PA. 


@ Built by 
AMERICAN BOSCH 
CORP. 
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BALL & ROLLER BEARINGS 
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to passenger's is the heaviest risk to 
whieh the plane owner is exposed. and 
for this reason every owner who intends 
to carry passengers, either as guests 
or for hire, should protect himself with 
at least the minimum limit of passenger 
liability insurance. And to this should 
be added the amount of publie liability 
and property damage insurance that the 
owner can best afford. 

There is a new kind of insurance cov- 
erage, called single limit, which the air- 
port operator should bring to the atten- 
tion of his interested owners. Under this 
new policy, the underwriter will defend 
the insured plane owner to the limit of 
one aggregate total amount against all 
suits arising out of a single accident. 
For instance, under a single limit liabil- 
ity coverage of $20,000 (which would 
cost the plane owner $68.97 annually) 
the insurance company will defend all 
publie liability, all property damage, and 
all passenger liability suits, being re- 
sponsible for claims against all three 
liabilities to the extent of $20,000. This 
type of coverage is becoming inereasing- 
ly popular. 

One important point that the operator 
will do well to stress to his plane owners 
is that under a policy covering any one 
of these three types of liability, or under 
a single limit poliey, the insurance com- 
pany will defend in the name of the 
insured any suit (whether groundless or 
not) included under the type of pro- 
tection provided. Moreover, the com- 
pany will pay the expenses of litigation, 
investigation, and settlement of claims, 
and will also pay for the immediate med- 
ical or surgical relief needed by the 
persons injured at the time of the acei- 
dent. These payments are all in addi- 
tion to the settlement of claims which 
come within the applicable limits of 
liability assumed by the terms of the 
insurance policy. 

In brief, the amount of liability insur- 
ance which any plane owner should be 
urged to carry depends largely upon his 
affluence. Protection is an absolute ne- 
cessity for the vulnerable wealthy owner, 
and he should be advised to take out 
complete coverage with rather high 
limits. Owners of more moderate means 
should consider liability insurance as a 
necessity in the course of operating their 
planes, but since they are not as vulner- 
able to heavy damage suits, they may 
purchase coverage with lower limits. 
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North American Navion 
(Continued from page 95) 


435 lb. of luggage in 46 eu. ft. of space. 
The ventilated eabin is 43 in. wide. 

Dual wheel and pedal controls are 
fitted; and basie instruments, fitted to 
tubber-mounted instrument panel, are 
given as follows: Non-sensitive al- 
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STARRETT TOOLS 


Set the Standard for Quality Control 


Let safe, dependable Starrett 
Precision Tools handle those 
extra production inspection 
operations that make the dif- 
ference between a final OK 
and a reject. Made by master 
toolmakers — by men who 


ient 


THE L. S. STARRETT CO., ATHOL, MASSACHUSETTS, U.S.A. 


World's Greatest Toolmakers 


STEEL TAPES «+ 
METAL AND WOOD CUTTING BAND SAWS « GROUND FLAT STOCK 


PRECISION TOOLS + DIAL INDICATORS «+ 


know how to make good 
tools—they combine unfail- 
ing accuracy with conven- 


precision work with ease 
and efficiency. 


design to produce 


HACKSAWS 














*trade mark 





3757 WILSHIRE BLVD., LOS ANGELES 5, CALIFORNIA 


CATALOG Just Published 
ROBINSON VIBRASHOCK* UNIT MOUNTS 
NO OTHER UNIT TYPE SHOCK MOUNT 
HAS THESE OUTSTANDING FEATURES 

1. Stainless steel springs with three - way 

vibration absorption... 2. Built-in damping mech- 

anism... 3. Built-in three-way shock assembly 
Vibrashock is amazingly effective and surprisingly 
inexpensive. Send for new catalog shown here. 
ROBINSON AVIATION, INC. 

Teterboro Air Terminal, Dept. A 2 

Teterboro, New Jersey 
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W YORK | 
“MEADQUARTERS 


_ OF AIR LINE EXECUTIVES 


HL Levine 


. LEXINGTON AVENUE AT 48th ST., N.Y.C. 17 


HOME OF THE 
CHARLES E, ROCHESTER, President 
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TRACING CLOTH 


for 


HARD PENCILS 


@Imperial Pencil Tracing Cloth has the 
same superbly uniform cloth foundation 
and transparency as the world famous 
Imperial Tracing Cloth. But itis distinguished 
by its special dull drawing surface, on 
which hard pencils can be used, giving 
clean, sharp, opaque, non-smudging lines. 

Erasures are made easity, withou? 
damage. It gives sharp, contrasting prints 
of the finest lines. It resists the effects 
of time and wear, and does not become 
brittle or opaque. 

Imperial Pencil Tracing Cloth is right 
for ink drawings as well. 
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IMPERIAL 
PENCIL 
TRACING 
CLOTH 


cy 
Es 


Gee? 


=. 
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SOLD BY LEADING STATIONERY AND 
i DRAWING MATERIAL DEALERS EVERYWHERE. i 
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timeter, airspeed indicator, tachometer, 
oil pressure indicator, magnetic com- 
pass, electric fuel-level gage, ammeter, 
capillary oil temperature indicator, and 
fuel pressure indicator. An _ engine- 
driven pump and emergency hand pump 
supply pressure for landing gear and 
flaps. The engine-driven pump and hy- 
draulic reservoir are located in front of 
the firewall. A single unit consisting of 
engine hand pump, landing gear, and 
flaps selector valves is set forward of 
the control panel. Flaps may be hy- 
draulically locked in intermediate posi- 
tions, and a mechanical lock fixes them 


in the up position. 


A 12v. de. electrical system is in- 
stalled. Power supply includes a Delco- 
Remy generator of 15v. and 25-amp. 
capacity, and a combined voltage regu- 
lator and reverse current regulator are 
also fitted. A 12v. battery of about 34 
amp. hr. is installed, as is a Deleo-Remy 
electric starter. 

A green position-indicator light is 
mounted on the instrument panel for 
each landing gear component, and each 
ligh€ illuminates when its respective 
component is down and locked. A red 
light and a warning horn will be acti- 
vated if any gear is either down and not 
locked or up and not locked. Avigation 
lights are also fitted. Space, wiring, and 
switch are provided for installation of 
landing lights, and structural provision 
and wiring are included for flares, 2-way 
radio, cabin heater, and any other addi- 
tional instruments an owner might wish 
to add. 

The engine is the 6-cy]l. overhead valve, 
horizontally opposed, direct-drive Con- 
tinental E-185, rated at 185 bhp. at 2,300 
rpm. at sea level using 73 octane fuel. 
Although the prototype Navion has a 
fixed pitch prop, production models will 
have a variable airscrew. 

Forward of the firewall are the en- 
gine and mount, accessories, air intake 
system, and cowling. The full-cantilever 
engine mount, made of formed aluminum 
sheet, is removable at the firewall and 
nose landing gear mounting beams. 
Shear type fittings hold the engine. A 
large air intake is located in the lower 
half of the cowl, with ducting to the rear 
of the engine. This ducting, with baffling, 
permits airflow upward across the en- 
gine, then aft over a baffle at the rear 
of the cylinders, then down to the en- 
gine-mount bulkhead. An air filter is 
included in the carburetor air intake, 
which is installed at the bottom of the 
engine mount. 

The new and specially designed wing 
of the Navion is stated to give unusually 
fine aileron control at low speeds near 
the stall. The tip airfoil is declined 3 
deg. relative to root airfoil. Therefore, 
as the angle of attack of the wing is in- 
creased, the root sections are the first to 
stall. In addition, the tip section is pro- 


vided with a marked amount of cambe, 
(lined up with the approaching streay. 
lines), and any curvature from initia] 
airflow is quite gradual. 

All-metal semi-monocoque cantileye 
construction is used in the tail group, 
and horizontal stabilizers are fully jp. 
terchangeable. The rudder has a ground. 
adjustable trim tab. All hinge points 
contain ball bearings, and it is stated 
that tail surfaces are easily removable, 

Retractable tricyele landing gear uti. 
lizes air-oil type shock struts, and the 
nose wheel protrudes slightly when ye. 
tracted. Spring bungees attached to the 
gear have sufficient power to lower the 
gear if hydraulic failure should oceuwr. 
The nose wheel is steerable through 2 
deg., and the main wheels have hydraulic 
brakes. A steel-leaf-spring emergency 
tail skid is installed. 

Although the Navion is planned for 
the personal or business pilot, the com- 
pany mentions that the craft could also 
be used for carrying light cargo, or 
might be converted to specialized duties, 
such as photographic aerial surveying. 





Tagging the Bases 


(Continued from page 91) 


Fifth Region—Reed Carstens, of Neb. Fly- 
ing Farmers, now supervises farming opera- 
tions on properties from Texas to Canada in 
his Aeronca Champion. -Eno Airport, 
Ft. Dodge, lowa, is again being operated by 
Lt.-Col. Ellis E. Eno, formerly of 15th Air 
Force. All employees are.vets. Firm is 
Aeronca, Stinson, and Firestone agent, and 
field handles both 73 and 91 octane fuel.... 
Kans. Flying Farmers will gather at Hut- 
chinson on May 24. Meeting is sponsored 
by local C. of C. and ‘‘Kansas Farmer”... 
Fulkerson Aviation Service, Gillette, Wyo. 
is agent for Aeronca, Bellanca, Continental, 
General Tire, B.G. Ignition, Ranger: radio, 
and Heath radio and accessories. 


Sixth Region—At San Francisco, NAA re- 
gional meeting under Chairman John 
Helms formulated plans for development 
of master airport plans, also a legislative 
policy regarding state aviation laws. .... 
Axel Nielson of Lompoc and Arden Jensen 
of Solvang are planning another airport 
in Santa Ynez Valley. ... Ventura Co. Air- 
port at Oxnard, Cal., has now received 
designation from CAA... .San Bernardino, 
Colton, Redlands, Rialto, Fontana, and 
Bloomington, Cal., held a conference to 
select a site for an airline airport for San 
Bernardino Co. Santa Barbara Co. 
board of supervisors recently voted to halt 
all airport construction in county until new 
zoning ordinance is passed. . . .Wesley Mar- 
tin of Pizen Switch Airport, Yerington, Nev., 
provides free tie-down and transportation to 
tewn for visiting pilots. New hangar has 
been completed. . . . Airhaven Airports 
Assn., Phoenix, Ariz., has elected John F. 
Murphy as pres. 


Seventh Region—Idaho State Normal School 
at Albion is now giving flight training, 
ground school, and _ flight preparatory 
courses for college credits. ... U. of Wash- 
ington’s Wing & Rudder Club has a student 
membership of 36. Club flies own Aeronca 
at Sky Ranch, Issaquah. ... Moses Lake 
Aero Club, Wash., has been incorporated 
by R. W. Dial, W.’ J. McFadden, P. Driggs, 
O. D. Goodrich, R. Smith, C, Bedford, and 
M. Zornes, all of Grant Co... . Forty-one 
Idaho pilots recently joined in a breakfast 
flight to Idaho Falls from Shelley, Salmon, 
Picabo, Twin Falls, Pocatello, Blackfoot, 
Ashton, Burley, Wilder, and Boise. An- 
other breakfast flight was flown by this 
group to Pocatello. . . . Idaho Director. of 
Aviation states that, of 84 towns having 
over 500 population, 34 are without flying 
facilities. . . . Oswald Flying Service, Ta- 
coma, Aeronca agent, has employed Jack 
Burkhardt of that city to fly planes from 
factory. 
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The floor that walked before it flew 


bam soft, comfortable feel of walking 
on plush carpeting is a luxury for 
the airline traveler, but it’s a headache 
to the maintenance crew. Frequent 
Cleaning, necessary to keep up a sani- 
tary freshness, takes time, speeds wear. 
Rugs shrink, making it difficult to in- 
stall them neatly. 

To provide a cushioned flooring ma- 
terial, B. F. Goodrich developed a flight 
tug with a resilient sponge rubber base, 
and a new plastic covering made from 
limestone, coke and salt. The covering 
comes in rich colors, can be inlaid 
With attractive patterns. 


Then, an enterprising foreman in 
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Braniff Airways’ upholstery shop de- 
cided to test the flooring by walking 
on it. He made the test tough on the 
flooring material, too. He had his shoes 
soled with the material, walked on 
them over the gravel runways, on the 
concrete floors of the shop. 

The soles took the rough treatment, 
still looked good as new. And the test 
satisfied an exacting customer that the 
new B. F. Goodrich Flight Rug had 


the high abrasion-resistance needed for 
long, economical service, They also 
liked its beauty, the fact that it can be 
so easily cleaned with any good cleaner, 
the comfort of the cushioning, and the 
fact that it’s fire-resistant. 

B. F. Goodrich makes a complete 
line of airplane upholstery materials. 
For further information, write to The 
B. F. Goodrich Company, Aeronautical 
Division, Akron, Ohio. 


B.F Goodrich 


FIRST IN RUBBER 
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@ UNIBAL pone , Saanmens 


HERE is a precision-built bearing 


: mata comparatively low cost which 
F es oe ’ outperforms anything yet devised 
V | ; for the purpose. Used as a rod. 


- end, its operation is as free as an 
SPHERICAL cas eyeball in a socket. There is no 
BEARING double row of balls to break and 
ROD END jamb even on fairly light loads, 


The Heim Unibal Bearing will carry 
MALE Rey heavy radial and axial loads. 


WHERE motion is to be trans. 
mitted at odd and perhaps vary- 


| : ing angles, the Heim Unibal Bear- 
‘ ing will correct misalignment in any 
7, f. ay j direction. Applications for bear- 


ings of this type in your products 
SPHERICAL or machines are many. This new 


BEARING f , j | , Heim Bearing was used success- 
ROD END —_— fully in millions of airplane appii- 
FEMALE , : cations during the war. 


A PARTIAL list of products where 

Heim Unibal Bearings may be used 

includes: Electric fans, shoe ma- 

chinery, textile machinery, engine 

controls for trucks and motors, 

marine applications, flexible cou- 

plings, cam followers, electrical 

i G equipment, sewing machines, road 

SPHERICAL a - building machinery, printing pres- 
BEARING ~~ ses, washing machines and laundry 

equipment, etc., etc. 


UNIBAL SPHERICAL BEARINGS AND ROD ENDS. 


PLEASE WRITE FOR CATALOG 


THE HEIM COMPANY 


FAIRFIELD CONNECTICUT 
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Kidde Engineered Systems 
SCE, LAME 4 ENGINES 
and anticipate 7OMORROWS 










Molelom . | ie 2 





H::.. SPEEDS, larger engines- and more of them per plane. 


That means new problems in fire protection! 


Kidde engineered extinguishing systems—planned for the plane 
keep constantly in step with these new requirements. On many of 
the faster, larger planes that have already taken to the air, Kidde 


systems are helping to establish high standards of fire safety 





For revolutionary designs still on the drawing boards, Kidae 
engineers are prepared to develop equally effective, reliable 


extinguishing systems. 


Aircraft manufacturers and transport companies are invited to 


discuss their fire protection problems with Kidde 


Walter Kidde & Company, Inc., 520 Main Street, Belleville 9, N. J. 


Kidde— 













The word “’Kidde”’ ond the Kidde seal ore trade-marks of Walter Kidde & Company, Inc. 
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SINCLAIR 


SHARES...IN A 


REAM 
COME 
TRUE 








HE air-minded public was led to expect big 
- things of commercial aviation. And now these 
dreams—based on achievements of air transportation 
companies cooperating with the Army Air Trans- 
port Command in wartime—have come true. 

Today, American Airlines ... America’s greatest 
air transportation system ... flies big, four-engined 








Douglas Flagships from New York to Los Angeles 
in 1414 hours, carrying 55 passengers, mail, and air 
express. American’s huge Douglas transports—the 
same type ships as operated for the A.T.C.—are Sin- 
clair lubricated, adding a new chapter to the record 
of more than 200 million miles flown by Flagships 
on Sinclair Pennsylvania Aircraft Engine Oil. 





FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, N. ¥, 


166 


AVIATION, May, 146 











Diameter 
17 feet 


No matter what you require in po 
mission equipment, Foote Bros. é€ngineefs can assist 
you in design and Foote Bros. manufacturing facilities 
can furnish either standardized or specialized equip- 
ment in any quantity required to meet your need. 


COMMERCIAL GEARS in any size— giants 20 feet in 
diameter or midgets that you can hold in one hand. 
Spur, helical, worm, spiral or bevel. 


AIRCRAFT QUALITY GEARS closely approach theoreti- 
cal perfection. They assure greater mechanical efficiency, 
lighter weight and less noise. Above all, their design 
permits operation at extremely high speeds. 


POWER UNITS with motor, driven by flexible shaft or 
directly connected to power source—engineered to meet 
unusual space, weight or speed requirements, they offer 
solutions to power transmission or control problems. 


SPEED REDUCERS in a wide range of sizes and gear 
ratios to meet practically every industrial need. 


An engineering staff thoroughly versed in every phase 
of power transmission—plants equipped to meet every 
power transmission demand—a background of 87 years 
experience — are ready to serve you. 








FOOTE BROS. GEAR AND MACHINE CORPORATION e Dept. G, 5225 S. Western Bivd. ¢ Chicago 9, Ill. 


— 9g A recently issued bulletin on 

* VT y ) Power Units giving complete 
engineering data on ‘“‘pack- 

Pp ages of power’’ will be sent 

e on request. Also available is 


LP? a bulletin on Aircraft Qual- 


Collen Power Trantamiaown Thewugh Celle Lew ity Gears. Write today. . 
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Act... 


that helps keep United 
Planes on schedule 


@ United Air Lines had a brilliant idea. Why 
not pack all elecirical controls for a ship's generating system in a removable 
drawer? Leece-Neville was consulted—soon came up with a plan for apply- 
ing its standard units to this unusual installation. Complete with carbon 
pile voltage regulator, differential switch relay, paralleling relay and over- 
voltage time delay relay, each item duplicated for the dual-generator 
system, this panel of Leece-Neville controls is already in many United 
planes. For maintenance purposes, it may be removed and replaced with- 
out disturbing a connection. Now available generally, this unit is another 
example of Leece-Neville resourcefulness on any problem concerning air- 


craft electrical equipment. The Leece-Neville Company, Cleveland 14, Ohio. 





ILL Quality Leader 


GENERATORS + VOLTAGE REGULATORS + SWITCH RELAYS + PUMP MOTORS 





Pioneer and ST 
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KY-PROVED PROTECTION FOR 
SKY-BRED TAYLORCRAFTS! 





Uses and Recommends 


Socony-Vacuum Aviation Products! 


S ONE of the world’s foremost build- 
A ers of side-by-side personal planes, 
Taylorcraft realizes the importance of 
correct lubrication to aircraft endurance 
and operating economy. They say— 


“To protect the precision-built parts 
of Taylorcraft planes, we use and 
recommend Socony-Vacuum Avia- 


AV {AT a fe) | tion Products.” 


‘PRODUCTS There are sky-proved Socony-Vacuum 

iti products for every aircraft and aircraft 

engine need—special greases that are fully 

dependable at any altitude, in any weather 
—a host of others. 

And try famous Mobiloil Acro for great- 
est engine protection—Mobilgas Aircraft 
for war-proved Flying Horsepower . . . at 
the Sign of the Flying Red Horse! 


SOCONY-VACUUM OIL COMPANY, INC. 
and Affiliates: Magnolia Petroleum Company, 
General Petroleum Corporation of California. 
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50,000 SQUARE FEET 


AL Monument lo Quality 


We present a new mill, set aside for the production of 


metal tubing for the electronics industry. 

Control of analysis, dimensions and tolerances — 
uniformity in performance of cathodes, anodes, Seam- 
less and Lockseam* and other parts —laboratory for 
development of new materials and for exhaustive study 
of present ones —a mill to which the industry can look 
for leadership in the solving of tubing problems. 

Production experience is joined with the most 
modern equipment, to supply you with Superior tubing. 


The size range is still %” OD down to the smallest. 


#U. S. Patented 










sHE BIGGER 


COMPANY 
NSYLVANIA 
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Moin leg Aero! on the “Packet” 


Illustrated is the Fairchild “Packet”, a transport plane with 
many innovations in design. Its spacious hold is almost 


as large as a railway boxcar. To promote more efficient 





cargo handling, the “Packet’s” level floor is at truckbed height. 
e When landing, this unique plane and its heavy cargo are 


protected by the reliable shock-absorbing action of 





Cleveland Pneumatic nose and main leg AEROLS .. . It is 





significant that not only the “Packet”, but most other 






large transports now in service are Aerol-equipped. 











THE CLEVELAND PNEUMATIC TOOL COMPANY 
AIRCRAFT DIVISION * Cleveland 5, Ohio 





*PNEUMATIC-HYDRAULIC (AIR-OlL) 
Ta ROken Go -W:E2Ol a:30 Rem e-Wholl hemens-0 
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lt has tremendous 


Where there’s a need for high unit 
capacity, Torrington Needle Bearings 
furnish the answer to a great number 
of design problems...one reason also 
why they serve in such a wide range 
of applications in so many diversified 
industries. 


Behind this outstanding advantage 
of tremendous radial load capacity for 
their size lies the principle of needle 
bearing design: the full complement 
of small diameter precision rollers 
which provides many linear inches of 
bearing contact surface...assures load 
distribution and minimizes wear. 


There are many other Needle Bear- 
ing features important to you as 
designer, manufacturer or user of 








mechanical equipment...ease of oper- 
ation under severe conditions...ability 
to retain and distribute lubricant 
evenly over bearing surfaces...low 
initial cost...and unit construction 
permitting simple, rapid installation. 


If you are not fully acquainted with 
all the advantages which make Tor- 
rington Needle Bearings applicable to 
your product, write for our informa- 
tive Catalog 32...or for prompt 
assistance on immediate friction prob- 
lems confronting you, consult our 
engineering staff. 


THE TORRINGTON COMPANY 


TORRINGTON, CONN. SOUTH BEND 21, IND. 
Offices in All Principal Cities 





TORRINGTON NEEDLE BEARINGS 
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WONT HELP When The First Blizzard 
an Strikes Next Winter! 


Specialized snow removal equipment side to eliminate dangerous snow banks. Runways are 

can’t be “‘rushed’’! You need time to kept open throughout the worst blizzard. Greater 

evaluate and order it. We need time to clearing capacity reduces the number of units needed. 

manufacture and deliver it. Don’t wait 

until the first snow-fall and find you 
are unable to get adequate snow removal equipment. 
Start right NOW! 


Study the engineering and construction of Walter 
Snow Fighters. Check their record at other airports. 
Get the assistance of Walter snow removal experts in 
planning your program. But, above all, start things 
Send today for the facts on the fastest method of moving now—and you'll keep ’em flying next winter! 
runway clearing—Walter Snow Fighters. Learn how 
their great power and traction clear a 28 ft. width in 
One run, at 20-30 m.p.h. Snow is thrown far to the 


WALTER MOTOR TRUCK CO., 1001-19 Irving Ave., Ridgewood 27, Queens, L. |., N.Y. 


anter's Lesso 
gst Wi n be Nex; Win ter’s Wat ning! 
r’s Wa . 


WALTER 
SNOW FIGHTERS 
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FOR BLIND LANDING 


EQUIPMENT 


WESTON ... pioneer in indicators for blind 
landing equipment...is prepared to discuss 
with you the latest improvements in this 
blind landing component. For complete in- 
formation, communicate with your nearest 
representative listed below or direct with... 
Weston Electrical Instrument Corporation, 
616 Frelinghuysen Avenue, Newark 5, N. J.. 
Other WESTON Instruments for Aircraft include: 
Engine Instruments . ... Fligbt Instruments . , . 
Power Supply Instruments . . . Service Instruments. 


ce. WOSION Gestbeemena aston. 


Albany - Atlanta - Boston - Buffalo - Chicago - Cincinnati - Cleveland - Dallas - Denver - Detroit - Jacksonville - Knoxville- Las Angeles - Meriden - Minneapolis - Newark- New 
Orleans: New York-Philadelphia- Phoenix: Pittsburgh- Rochester:San Francisco- Seattle- St. Louis-Syracuse- In Canada, Northern ElectricCo., Ltd., Powerlite Devices, Ltd. 
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You can put your check mark on No. 2 right 
now, because— 

In a year’s time, a pound of-dead weight 
saved means a pound of payload added, worth 
$100 per year per plane to the operator*. 
An ounce of gold is worth only $35. 

The more magnesium you can employ to 
reduce the dead weight of an airliner, the 
better the airline operator will like it. Payload 
is the pay-off in his business, as in all trans- 
portation businesses. 

If you are wondering how to use the weight- 


° saving ability of magnesium alloys to best 


advantage, our engineers will gladly assist 
you. Help yourself to their more-than-twenty- 
years of experience in designing, manufactur- 
ing, and assembling magnesium parts. 

Then, as you put your designs into produc- 
tion, look to American Magnesium for depend- 
able castings, forgings, shapes, and sheet. 
Call the nearest Alcoa sales office or write 
Aluminum Company of America, Sales Agent 
for American Magnesium Products, 1713 Gulf 
Building, Pittsburgh 19, Pennsylvania. 


*Average saving estimated by 4 leading U. S. airlines 


MAGNESIUM 


SUBSIDIARY Oo F ALUMINUM 
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HYCON 


| HIGH PRESSURE HYDRAULICS 
PUMPS - POWER UNITS - VALVES 


I90 SERIES HYDRAULIC POWER UNIT 
3000 P.S.I. Pump - Motor 
Unloading & Relief Valve 
Sowice 102” Accumulator on 5 Gallon Reservoir 


Bugera ble For Continuous Operation on: 
” olga" ROLL BALANCING + PRESSURE SEALS 
without LABORATORY PRESSES 
METAL & WOODWORKING MACHINES 
TEST BENCHES & STANDS 
STARTING TORQUE RELIEF + TEXTILE SEAM SKIPPERS 
HIGH PRESSURE DWELL & CURE 


THE NEW WORK AIR BRAKE COMPANY 
Hydraulic Division 


420 Lexington Avenue, New York, 17, N. Y. « Factories Watertown, N. Y. 
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» load with two full-size 
ge brief cases, or three 
a roomy utility 














2. The Sealed, Friction-Free Bearings... used 
in the control system ... insure longer life and 
smooth, free control action. Also note the 
sturdy, precision-built, heat-treated aluminum 
alloy wing structure. 


3. The All-M 
140... typica 
and fine quali 
the entire air 
or dry climates, 





4. The Full-Range Flaps can be set instantly, 
for any desired angle of glide in the 
approach, with a touch of the finger-tip 
control. And they can also be used for 
unusually short take-offs, 





5. The Patented, Loi ag, Sa afer 
Gear has no moving sh to ¥ : 
require maintenance. ft pal 
ground looping tendencies and smooths 
both rough fields and landings, 





papers ttec eee rreeeeenmmenen stent rte ee 




















-CESSNA AIRCRAFT. CO., 
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Cessna Alone Gives You All 


See How Much More you actually do 
get for your money in either a Cessna 
140 or a Cessna 120, at your dealer's 
showroom now. Both are sleek, fast, com- 
fortable, two-place metal airplanes with 
real cross-country performance. Both are 
powered with 85 h. p. Continental engines. 
Both have fuel capacities of 25 gallons 


in twin wing tanks, top speeds of over 


120 m, p. h. and service ceilings of 15,500 


1946 


Six in the Low-Priced Field 


feet which means excellent take-off and 
climb. The Cessna 140, at $3,245 (f.0.b 
Wichita) is equipped with all these fea- 
tures plus starter, generator and battery. 
The Cessna 120, at $2,695 (f. 0. b. 
Wichita), is not equipped with starter, 
generator, battery and flaps. Compare 
Cessna with anything else in the air, for 
anything like the price, and you, like 
the pilots who know, will choose Cessna. 


DEPT. A, WICHITA, KANSAS 











Ces Sid 


THE PILOT'S AIRPLANE 
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THE HELICOPTER IS READY 


Helicopters are in production! They 
are moving along the assembly lines 
at Bell Aircraft now. Naturally you 
want to be fully informed about this 
important development in aviation. 
Here are the facts — 


Q. What type of helicopter is 
being produced? 


A. The first Bell helicopter to go into 
production is the two-place Model 
47. Nearly 500 will be completed 
this year. Larger models are on 
the way. 


Q. Who will get helicopters first? 


A. Model 47 helicopters meet re- 
quirements for government agen- 
cies, disaster relief, commerce, 
business and industry. Organiza- 


tions of this type will receive first 
priority. 


Q. When will the first helicopters 
be available? 


A. Deliveries will start in mid-sum- 
mer and continue at a steadily 
increasing rate. 

Soon you'll see Model 47 helicopters 

fulfilling the vast number of services 

at which they excel. For helicopters 
perform hundreds of practical, every- 
day jobs no other form of transporta- 
tion can touch. They accomplish these 
tasks swiftly . . . flying from any point 
to any destination, instead of from 
airport to airport. For further infor- 
mation about Bell helicopters, write 
the Helicopter Division of Bell Air- 


craft Corporation. 


BELL OPENS SCHOOL FOR HELICOPTER PILOTS AND MECHANICS 


The new helicopter school at Bell Aircraft offers six-week courses in helicopter theory 

and fundamentals, and in piloting and servicing to pilots and mechanics with previous 

aviation experience. For complete school information, write to the Helicopter Division 
of Bell Aircrait Corporation, 









© Bell Aircraft Corporation 


PACEMAKER OF 


_ 
~] 
wm 








The Bell Model 47B helicopter—powered by a six cyl- 
inder Franklin Aircooled engine of 175 H.P.— has a 
gross weight of 2100 pounds, including a aseful load 
of 607 hounds. It utilizes a patented two-bladed rotor 
and gyroscopic stabilizer. The Model 47 ts noted for 
smoothness of flight and ease of control. 





BELL HELICOPTER IS FIRST IN 
HISTORY TO BE LICENSED FOR 
COMMERCIAL OPERATION 


On March 8, 1946, Bell Aircraft 
received a CAA Airworthiness 
Certificate on its Model 47 heli- 
copter, and CAA license number 
NC 1H, the first helicopter “NC” 
license ever issued. These certifi- 
cates were issued after exhaustive 
flight tests in which the Model 47 
met every airworthiness require- 


ment of the CAA. 














P. O. Box 1, Buffalo 5, New York 
AVIATION 


PROGRESS 


AVIATION, May, 1946 

















A\ 





AVIATION, . 





\ For Work 


in 





Close 
Quarters 











CP-344 


CP-337 
Capacity Capacity 
Bolt Size 4” Bolt Size %” 











CP-349 CP-365 
Capacity Capacity 
Bolt Size 5" Bolt Size 1%” 


CP Pneumatic Angle Wrenches 
are big time-savers 


Chicago Pneumatic offers the world’s larg- also furnished with 45 degree angle heads 
est line of Pneumatic Wrenches (Impact for the extra hard places to reach. CP Pneu- 
Type). It is the only manufacturer of angle- matic Wrenches (Impact Type) run on or 
type Pneumatic Wrenches for applying or back off nuts, bolts and studs in a fraction 
removing nuts, bolts and studs in hard-to- of the time required by hand wrenches. 
reach locations. Models 337 and 344 are Write today for complete information. 
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PNEUMATIC TOOLS CH ey -Vera) D NEUMATIC AIR COMPRESSORS 


erectRic TOOLS T Oe 1. (®) COMPANY VACUUM PUMPS 


HYDRAULIC Toots : DIESEL ENGINES 
ROCK DRILLS Generel Gee: © East 44th Street. New York 17, N.Y. VIATION ‘ACCESsoRies 
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...-killed by a phone call to ALCOA 


You know him .. . “Bugaero’’, that elusive, 
pernicious little bug that so delights in getting 
into your airplane designs. If not exterminated 
early in the game, he causes no end of trouble. 
How to kill him in embryo has plagued de- 
signers for years. _ 

Away back in 1903, following that historic 
first flight at Kitty Hawk, N. C., some of 
the scientists at Alcoa’s Aluminum Research 
Laboratories became aircraft design “‘entomol- 
ogists”. They set out with the men of aviation 
to study the requirements of aluminum for 
aircraft ... to build case histories and catalog 
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every species of “bug” apt to creep into air- 
plane specifications. 

The result? Today, Alcoa can offer you 
more years of experience and more data on 
aluminum for aircraft than can be found any- 
where else. 

Get in the habit of drawing on this wealth 
of well organized information. Let us help you 
catch and destroy “‘Bugaero” in the blueprint 
stage—or earlier. 

Call your nearby Alcoa office. Or write 
ALUMINUM COMPANY OF AMERICA, 2182 Gulf 
Building, Pittsburgh 19, Pennsylvania. 
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The New Eaton 


E-100 Sodium Cooled Valve 


Presents Four Basic Design and 
Production Advancements 


]A new hollow-head design provides for 
improved internal cooling. 


Q2Unique head construction gives greater 
strength and ability to maintain normal shape 
at elevated temperatures. 


3 Tthe use of Eatonite—recently announced corro- 
sion-and-heat resistant alloy—reduces face 
corrosion to a minimum. 


Design and production economies make the 
E-100 valve practical for all internal combus- 
tion engine applications. 


The Eaton Sodium Cooled Valve—universally 
adopted for military and commercial aircraft use 





—has made possible the modern high output 
internal combustion engine. It has added thousands 
of miles to valve life, lengthened periods between 
valve servicing, and contributed to materially im- 


proved engine performance. 


Eaton engineers will be glad to discuss the new 
E-100 valve, and present performance data which 
will prove interesting to all engine builders. 





Pat. Feb. 5, 1946, U.S, Pat. No, 2394177 





POPPET VALVES « SODIUM COOLED VALVES 
TAPPETS * HYDRAULIC VALVE LIFTERS 
VALVE SEAT INSERTS « ROTOR PUMPS 





AVIATION, May, 1946 183 











The INSIDE Story of the Packet 


Speed creates profits for air cargo operators—speed 
on the ground as well as speed in the air. 


Fairchild engineers, planning the Packet to carry 
cargoes. that no other transport can handle—made 
loading and stowing easy. They squared the fuselage. 
They gave it straight sides, a level floor and a horizontal 
ceiling. They split the fuselage tail into two doors 
which open the full width of the hold. They placed 
another door forward for access to up-front space. 


The result is an air freight transport that is easier 
to load than a boxcar. 


Cargo can be walked directly from truck or load- 
ing platform straight into the hold—no right angle 


turns—to its allotted place on the floor. Straight- 
sided cartons snug up to the Packet’s straight-sided 
walls like building blocks. Cases can be lashed down 
quickly to the recessed tie-down fittings placed every 
20 inches on a floor designed for heavy loads. 


Here, then, are facilities for speed on the ground, 
vital factor in the distribution of perishables; a major 
element in the establishment of profitable air cargo 
operations. 


That is the inside story of the Packet. Fairchild 
engineers have again achieved “the touch of tomor- 
row’ in a plane built expressly for the dawning age 
of “flying freight.” 


Fairchild Aircralt 





Division of Fairchild Engine & Airplane Corporation, Hagerstown, Maryland 
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STOP SHAFT SEEPAGE iia 


LEAKAGE 


with a Sylphon Seal ee 


RS with the problem of sealing a rotating shaft against the seepage 
of gas or liquid? Solve it quickly, easily, at low cost with a Sylphon Seal. 


Engineered only on order for specific applications, Sylphon Shaft Seals 
withstand pressures up to hundreds of- pounds, operate at speeds as 
high as 400 RPM. 


Here’s how they work: A seal nose, made of anti-friction bearing material, 


_ 
d is held firmly against the shaft collar by a thrust spring—wnile mounted on 
n a flange is a Sylphon bellows which maintains a leak-proof, trouble-free 
y connection between the flange and the seal nose. 

Widely and successfully used in compressors, pumps, washing machines, 
] , Lee : ‘ ion . Typical use of a Sylphon Seal in a refrigerator 
’ hydraulic aan aamaacaniean and a wide variety of other applications. Sizes for cocigimn: dgeltiediis eget apeail della 
T shafts %” diameter and up. Catalog JA-825 tells all. Write for copy today. carefully considered, ' 
O i 





FULTON SYLPHON 


THE FULTON SYLPHON COMPANY e KNOXVILLE 4, TENNESSEE 






Canadian Representatives, Darling Brothers, Montreal 
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—JANITROL HEATER KIT 


Provides Passenger Heating Comfort in Executive Airlines’ Cessnas 





ARRYING important executives on 
contract flights demands the best in 
heating comfort. That’s why Executive 
Airlines, of Cleveland, chose Janitrol 
Heating Kits for their fleet of 6 Cessna 
UC-78’s. They report, “Complete cabin 
heating comfort. No maintenance and 
none anticipated.” 


The system is designed for easy and 
quick installation in medium size planes 
now in service or being modified for 
civilian travel, with cruising range of 
from 100 to 180 m.p.h. Because these 
kits are complete with all necessary parts, 
installations can be made in 4 to 8 hours, 
No revenue is lost by planes being tied 
up by a complicated installation. 


Interesting fact: Janitrol was specified 
because one of the owners of Executive 
Airlines had liked the Janitrol heater so 
well in the planes he had flown while in 
the Armed Forces! 


Write today for complete specification data. 


air 
ff he 
d turns © on 
‘ee ignition takes pla 


FUEL: H 
’ — engine f 
switches, d brackets. ependentl 
Its, serewse OF Indep 
polts, WEIGHT? Heater 
AND *? diameter. 


"tong, 4% : 
= evoximatel eer 
all controls, 


e 
Operates © 
v4 of engine- 


Janitrol Heater Kit installed in Cessna 
(before covering has been applied} 


AIRCRAFT HEATER DIVISION * SURFACE COMBUSTION CORPORATION + TOLEDO 1, OHIO ; 
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RACTICAL TOOLS 0 
CONTROLLED QUALITY 








* A Panagra four-engined transport Lockheed Constellation Clipper 


FOR PRODUCTION OR MAINTENANCE 


No drawing board dreams or laboratory brain 
storms ... but practical tools of controlled quality, 
U ~ i T E D S T A T E S precision designed and engineered . . . Built by 
1 capable men trained to uphold the US tradition 
ELECTRICAL TOOLS which has pioneered and improved steadily since 
1897 . . . Used wherever good mechanics choose 

quality tools to make work and products better. 


SPECIAL 4” HEAVY DUTY 
AVIATION DRILLS 


Universal motor from 700 to 5,000 r.p.m.; ball bearings through- 

out set in steel retainers; switch for right or left-hand operation; 

Model 14 ARD ¥,” —_3-jaw type chuck; ample clearance between field laminations and 

weight 4% lbs. motor housing to provide free flow of air; rear cap can be 

ranaaiide removed easily for quick commutator inspection, replacement 
of brushes or adjustment of brush holders. 


SMALL ... LIGHT WEIGHT . . . FOR THOSE HARD-TO-REACH 
PLACES IN WHICH ACCURATE DRILLING IS NEEDED 


7ae UNITED STATES ELECTRICAL TOOL G 


CINCINNATI, OHIO 
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A MARVEL OF RADIO EFFICIENCY... COMBINING POWER AND SENSITIVITY WITH COMPACTNESS AND 
LIGHT WEIGHT...IN A BATTERY OPERATED UNIT TIPPING THE SCALES AT ONLY 2 POUNDS 13 OUNCES. 


JIIRAT DIO. 


INCORPORATED » STAMFORD, CONNECTICI 















DISTRIBUTED BY AIR ASSOCIATES, INC., TETERBORO, N. J. 
Branches: ATLANTA « CHICAGO + DALLAS « KANSAS wae LOS ANGELES 
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1. Unequalled for clarity and dependability 
of long-range reception, the SUPER “41” 
ends forever the faint and fading signals of 
Ordinary battery receivers. 

2. Easy to install and simple to operate, the 
SUPER “41” becomes as convenient and 
useful in your plane as the “throttle.” 

3. The SUPER 41” will give you far longer and 
more dependable service. Its standard size com- 
ponents are replaceable anytime...anywherel 
4. Install the W7RA D/O SUPER“ 41” in 
your plane and know that your radio troubles 
are ended forever. 

Write today for particulars about the 
“World’s Most Modern Aircraft Radio.” 
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PRODUCTION FORMULA 


Pictorial symbols for the combination of chemical ingredients 

__-” are undoubtedly familiar to you. They represent formulae for 

s products which in turn permit improved manufacturing tech- 
niques and make other products possible. 

In production operations a formula for improving quality while lowering 

manufacturing costs is of primary importance. Allied offers that formula in 


, 
‘A 


r 


the facilities of four large plants .. . experienced personnel ... and proven 
ability to produce the most difficult jobs economically and on time. 


To prove to you that we combine our “production ingredients” to meet your 
needs, may we suggest that you submit prints to us for quotation on any 


~ products of the types listed below. 


- ALLIED PRODUCTS 


CORPORATION 
DEPARTMENT 5-A 
4614 LAWTON AVENUE - 
DETROIT 8, MICHIGAN -"AUIED mS 
2 
: ALLIES 


a 
4 














BRA 


Reg. U. S. Pat. Off. 





Products Have Been, and Are, 
Helping the Aviation Industry 





The extraordinarily strong "Unbrako" 
Knurled Socket Head Cap Screw: 
A time- and money-saver, because its 
knurled head provides a slip- and fumble- 
proof grip, even for oily fingers, so it can 
be screwed-in farther and faster before 
it becomes necessary to use a wrench. 
In sizes from #4 to 1%" in diameter; full 
range of lengths. 


Na 

A ry tion 

Startltiog 
da rg 


The Internal Wrenching Bolt (A) and 
the 100° Flush-Head Socket Bolt (B): 
Meet the extreme degree of precision, 
tensile, fatigue and inspection demanded 
by the aircraft industry. Their close 
tolerances are only possible through our 
trained craitsmen and modern precision 
equipment. Write for the free “Unbrako” 
Catalog. 





al ea(k  @ is a two-in-one 


self-locking nut: 


Of one-piece all metal construction, every 
thread, including the locking threads, 
takes its share of the load. Thin nuts 
made thus, are especially superior. Its 
milled flexible top locks on a wide range 
of tolerances. Practically unaffected by 
heat to 650° F. It can be used over and 
over again without losing its ability to 
lock. Sizes from #6 to 1” in diameter; 
coarse and fine threads. Millions in use. 
Write for Bulletin 582. 





“Unbrako" and "Hallowell" products are sold entirely through distributors. 


OVER 43 YEARS IN BUSINESS 





STANDARD PRESSED STEEL CO. 





JENKINTOWN, PENNA., BOX 566 


BOSTON e CHICAGO e DETROIT e INDIANAPOLIS e SAN FRANCISCO e — ST. LOUIS 
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“GULF LASUPAR CUTTING OIL has proved 
superior to all other cutting oils we have tried for 
machining gear blanks,” says this Foreman. “With 
this quality cutting oil, we get greater production 





and much longer tool life than with the cutting 
fluid we formerly used.” 





Here’s a cutting oil that can help your machines 
gain an edge in performance—mighty important 
for the period of keen competition just ahead! Gulf 
Lasupar Cutting Oil has the combination of charac- 
teristics needed to handle the modern steels. It works 







Actual photo of a machine shop Foreman consulting with a Gulf 
Service Engineer on results with Gulf Lasupar Cutting Oil in machin- 
ing gear blanks for machine tools. 


well at speeds once thought impossibly high. It cuts 
machining costs — often improves production as 
much as 50 per cent, and meets requirements for an 
exceptionally fine finish on the work. 











Call in a Gulf Service Engineer today and let him 
demonstrate how this cutting oil can help you im- 
prove your machining practice. Gulf Lasupar Cut- 
ting Oil—and the other quality cutting oils in 
Gulf’s complete line—are available to you through 
1200 warehouses in 30 states from Maine to New 
Mexico. Write or wire your nearest Gulf office. 


Gulf Oil Corporation ° Gulf Refining Company 
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Division Sales Offices: 
Boston * New York ¢« Philadelphia * Pittsburgh * Atlanta 
New Orleans : Houston : Louisville : Toledo 








Separable (Magneto) 


Bal! Bearing 


Shielded Type Single 
Row Ball Bearing 


Standard Cylindrical 
Roller Bearing 


FOR EVERY LOAD, SPEED AND DUTY 


108 DISTINCT SERIES 


BALL, ROLLER AND THRUST 


Oven 3000 SIZES 


VQ" to 222" Bore—Metric and Inch Sizes 


Write for the Catalog and Engineering Counsel 


NORMA-HOFFMANN BEARINGS CORP'N.—STAMFORD, CONN., U.S. A. 





AURMA-AVFFMANIN 





Single Felt Seal 
Ball Bearing 


Extra Light Type 
Ball Bearing 


Type ''E"' Cylindrical 
Roller Bearing 


Double Felt Seal 
Ball Bearing 


Angular Contact Ball 
Tol atare| 


Full Type (Retainerless) 


Cylindrical Roller 
Bearing 


9000 Series (Feitless) 
SY-YoRI-Yo il -fol lM -1-Yola tare] 


Extra Light Single Direc- 
tion Ball Thrust Bearing 


Extra Light Cylindrical 
Roller Bearing 


Litro ("'CL'"') Composition 
Retainer Ball Bearing 


Double Row Self-Aligning 
Ball Bearing 


"'Cartridge'’ Fully Sealed, 
Refillable Type Ball 
Bearing 


Single Direction Ball 
Thrust Bearing 


Two-Lipped Cylindrical 
Roller Bearing 
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Sales Offices: 


Atlanta (Hapeville) Milwaukee 
Boston Newark 
Chicago Philadelphia 
Cincinnati Pittsburgh 
Cleveland Rochester, N. Y. 
Dayton San Francisco 
Detroit Syracuse 
Hartford Montreal, P. Q. 
Los Angeles Toronto, Ont. 
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d by Summerill, who for years ha erica’s main 


supplier of aircraft tubing in all shapes and sizes. We are 
now in a better position than ever to meet any requirement of the 
industry and welcome the opportunity of working with aircraft 


engineers and designers. 


SUMMERILL TUBING COMPANY 


Affiliated with EDGAR T. WARD'S SONS CO. cad COLUMBIA STEEL & SHAFTING. co) 


BRIDGEPORT « MONTGOMERY COUNTY ~ PENNA. 


Engineers ote! Steel Tubing has the Highest Strength/Weight Ratio 
193 





FOR A FABRIC THAT DELIVERS THE GOODS—DEMAND 


REEVES ARMY TWILL 


* 








““FROM COTTON TO CUTTER” 


Look For This 
Label in Your 
Uniforms and 
Work Clothes! 










Whatever your industry, it is good 
business to specify uniforms and work 
clothes of durable, smart looking Reeves Army 
Twill. Its high tensile strength insures rugged 
wearability. It tailors smartly, too, and is color-fast to 
sun, water and perspiration. Sanforized Shrunk*, it is the 
fabric for long-lasting economy. Remember—over 90 million 
yards of this same fabric helped equip America’s fighting men 
—exceeding Government specifications under the toughest 


climatic and combat conditions. 


* Residual shrinkage less than 1% 


THE REEVES FABRIC GROUP INCLUDES: Reeves Army Twill 
Glengarrie Poplin * Reeveking Gabardine * Byrd Cloth 
Marine Herringbone * Mountain Cloth « Warrior Twill 












<a 
* 
A) 


Mills Mill, Greenville, S.C. and Woodruff, S. C. REEVES BROTHERS, INC. 


Fairforest Finishing Co., Spartanbure. S.C. 54 WORTH STREET e NEW YORK 13, N. Y. 
Representatives in. Atlanta * Boston * Chicago * Dallas * Los Angeles * Philadelphia + St. Louis * Montreal * Toronto 


/ 2 
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AIRPARK HOUSING Simegec cow 
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Full Opening Doors Provide 41’ 8°x9’ Clearance. Wing Section 42’ Wide—16’ 
Deep—13’ Overall Height. Tail Section 14’ Wide— 
13'8” Deep—9’ Overall Height. 








ya Type TRR Hangar 
4 COMPLETE ALL-STEEL PROTECTION 
§ ..-for the LIGHT PLANE — 


Y 
4, - y @ Fire-Safe ¢ Small Investment 
© Weather-Tight e Easily Assembled 
¢ Tamper-Proof © Structurally Strong 


... the complete answer to the low cost, safe housing of 
the increasing numbers of small planes. The unique “T” 
design allows for efficient arrangement of severa! of these 
hangars to afford private tamper and fireproof storage 
for each plane with a minimum use of ground space. 

Simple to erect, this sturdy, Butler-Built Unit is a 
permanent structure—yet has the advantage of being 
“a  —_ speedily dismantled and ‘re-erected at another site 
4 a San Ke conditions necessitate. All parts are precision 
5 ee Co es aad made and matched to insure a weather-tight assembly. 

{ — Z The galvanized steel roof and side covering is bolted 
‘ to the framework in such a manner as to become a 
iF rigid integral part of the finished structure. 


ih oF See Modern ALL-STEEL 

: . AIR ADMINISTRATION BUILDING 
An example of the wide choice of attractive, fully 

insulated, Butler Steel Administration Buildings that 

combine the strength of steel and the convenience of 


° omplete Deta wood. The style illustrated here provides space for 
ticket office, lobby, rest rooms and a snack bar. 


ons and estimate pe BUTLER MANUFACTURING COMPANY 











0 7406 East 13th Street 906 Sixth Ave. S. E. 
Kansas City 3, Missouri Minneapolis 14, Minnesota 
Galesburg, Illinois 


In Our Forty-Fifth Year 
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All other things being equal, passenger and freight, will 
naturally gravitate to the most reliable airline. Because 
dependable ignition performance is a fundamental of 
accurate schedule maintenance, Scintilla* Aircraft Mag- 
netos are the favored choice by a wide and growing 
margin. For original equipment or replacement, specify 
Scintilla—the equipment with the most brilliant record 
of accomplishment in its field. *REG. U. 8. PAT. OFF. 





SCINTILLA’ 





ms 


7 THE MAGNETO 


Only the best is good enough 
for this vital part of a plane. 
By any standard of measure- 
ment that means Scintilla, 


SCINTILLA MAGNETO 


| 
| 
| 
— DIVISION OF BENDIX AVIATION CORPORATION | 
zi 
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NEW GROMMET 


al 


SPRING ASSEMBLY 


CUT-AWAY VIEW OF 
COMPLETE DZUS ASSEMBLY 


ee ee ee 
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Dzus engineers have helped industry solve many 
intricate fastening problems by knowing just the 
right type of fastener head to fit a given application. 
Shown here are just a few of the many different 
styles available to meet practically any requirement. 





Simple, light, durable —these Dzus spiral cam 
fasteners can be installed in any solid or laminated 
materials — wood, metal, fiber, canvas, plastics, etc., 
regardless of thickness. Look to Dzus for the answer 
to your fastening problem. Dzus fastener Co., Inc., 
Babylon, New York. In Canada: Railway and Power 
Engineering Corp., Ltd. 


a 
SEND to Dept. A for a copy of the new Dzus catalog. More and more 
manufacturers in all fields of industry are finding that Dzus spiral cam 
fasteners squarely meet all the requirements for a dependable fastener. 
%* The word Dzus is the registered trade mark of the Dzus Fastener Co,, Inc. 
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ONLY FINISHES WITH STAMINA CAN FLY WITH SUCH SHIPS! 


@ Built by the Glenn L. Martin Company for Naval Air ‘Transport service, the 
magnificent MARIANAS MARS, largest flying boat in the world, opens a new 





era in overwater transport. With a cruising range exceeding that of any other 
flying ship, the MARIANAS MARS is unmatched in its class for load-capacity, 
economy. Wing span, 200 feet; length, 120 feet; weight, 72 tons, 


eed an 
echoes over 8,000 horsepower. Sister ships will include the P. 


the Marshalls Mars, and the Hawaii Mars. 
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1 Pittsburgh Paint goes isl 


ROTECTIVE COATINGS must have 

“something extra” to stand up 
against the ravaging effects of salt 
water spray and stiff ocean winds. 
In their endless fight against cor- 
rosion and the elements, only top- 
flight paints can weather the storm. 


That’s why builders of sky giants 
like the Marianas Mars, the forth- 
coming 204-passenger Pan-Ameri- 
can Clipper, the huge Constellation, 


and the famed Superfortress, look» 


to Pittsburgh for aircraft finishes 
with a plus over specifications. The 
“something extra” they find is born 
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é 
of unmatched research and wide 
experience gained in the manufac- 
ture of “fighting finishes” for Uncle 
Sam’s air warriors, plus Pittsburgh’s 
famous Quality Control technique 
from raw materials to finished 
product. 


if your products or equipment re- 
{quire protective coatings, it will pay 
you to take a close look at finishes 


» bearing the “Pittsburgh” label. In 


the extensive Pittsburgh line are 
industrial finishes for every pur- 
pose. Call on us for enlightening 
facts and figures. 


and-hopping 


ilippine Mars, 








Pittsburgh Aircraft Finishes 


Protective Coatings for wood and 
fabric surfaces . . . Zinc .Chromate 
Primers for metal . . . Lacquers, Clear 
and Pigmented . . . Dopes, Clear and 
Pigmented . . . Sealers and Surfacers 
for wood . . . Plywood Finishes... 
Paints ... Spar Varnishes . . . Heat- 
Resisting Enamels . . . Slushing and 
Sealing Compounds for fuel tanks... 
Caulking and Glazing Compounds... 
Chromseal Ribbon Compound ... Fab- 
seal Impregnated Tape .. . Chromseal 
Tape .. . Stratoseal Cabin-sealing 
Tapes ... Army and Navy Specifica- 
tion Finishes. 











PITTSBURGH PLATE GLAss Co. 
Industrial Paint Division, Pittsburgh 22, Pa. 
Factories: Milwaukee, Wisconsin; Newark, 
New Jersey; Houston, Texas; Los Angeles, 
California; Portiand, Oregon, Ditzler Color 
Division, Detroit, Michigan. The Thresher 
Varnish Co., Dayton, Ohio. 


PITTSBURGH STANDS FOR QUALITY PAINT AND GLASS 


1 we 


_(BPittspurcn 44’ 
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of the personal plane field 


Achievements in the air are born of long 
experience and proven skill. Both these vital 
factors are basic to Lycoming dependability. 
Designer of internal combustion engines 
since 1910, volume producer of military 


eee ee engines during war years, Lycoming has 


0-145-B-2. Normal 


Rated 65 B.H.P. a rich heritage of seasoned experience 


and skilled workmanship. “Powered by 
Lycoming” is your assurance of 
efficient performance, low cost main- 
tenance and your own flying safety. 


In flying, engine-dependability 
is it. See that your plane is 
powered by Lvcoming. 


Lycoming Model 0-235-C 
Normal Rated 100 B.H.P. 


Lycoming Model 0-290-A 
Normal Rated 125 B.H.P. 


LYCOMING 


AIRCRAFT | 
(Aveo Lycoming Model 0-435-A 
2 ba G 4 Re e a Normal Rated 190 B.H.P. 


PRODUCT 


Please send me free booklet on Lycoming engines. I am particularly 


Lycoming Division, Dept. B-2 
y g otis: interested in h.p. model. 


The Aviation Corporation 
Williamsport, Pa. 





Name _ 


Address 
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3 McGraw-Hill 
Books of Interest 


@ FREE 10-day 
examination 
privilege 


QUESTIONS AND 
ANSWERS FOR 
AIRPLANE AND ENGINE MECHANICS 


Compiled and edited by Aviation Research Associates in cooperation with 
the Technical Staffs of the Academy of Aeronautics and the Casey Jones 
School of Aeronautics. 


502 pages, 11 illustrations, $4.00 

Here are over 3,000 tested questions, giving you all the 
information on maintenance and repair practice necessary 
to pass government certification examinations. The book 
covers methods and facts on subjects from working and 
welding, fabric, rigging, hydraulics, etc. to civil air regu- 
lations. Gives sound information for properly handling air- 
craft engines, including lubrication, fuel systems, propellers, 
and induction systems. 


AVIATION FACTS AND FIGURES, 1945 


~" gua Industries Association of America, Inc., Rudolph Modley, 


ator. 
173 pages, 146 tables, $2,50 

A comprehensive reference handbook of pertinent data 
and statistics on every aspect of the entire field of aviation, 
with particular emphasis on the aircraft industry. Deals 
fully with the civil and military use of aircraft, exports, 
service facilities, and the relation of aviation to other means 
of transportation. An invaluable reference book for execu- 
tives in the aircraft industry, in transportation, in finance, 
and in government, and useful as well for editors and stu- 
dents concerned with analyzing and evaluating the role of 

aviation, past, present, and future. 


THEORY OF FLIGHT 


By Richard von Mises, Graduate —_ of Engineering, Harvard Uni- 
versity. With the collaboration of W. Prager, Professor of Applied 
Mechanics, Brown University, and Gustav Kuerti, Graduate School of 
Engineering, Harvard University. McGraw-Hill Publications in Aero. 
nautical Science. 


629 pages, 408 illustrations, $6.00 

In this unusually comprehensive book the author covers 
all parts of the theory of flight of an airplane: wing, pro- 
peller, performance, and stability. Conceived on a higher 
level than most texts that extend over this wide field. 
Theory of Flight presupposes a knowledge of standard col- 
lege mathematics and some familiarity with general mechan- 
ics. For all main subjects numerical examples are worked 
out in detail within the context. There are also 300 prob- 
lems, arranged in order of difficulty, to be solved by the 
student. 

See them for 10 days on approval 


MAIL COUPON e¢ SEND NO MONEY 














McGRAW-HILL BOOK CO..., 330 W. 42 St., NYC 18 

Send me the books checked below for 10 days examination on approval. 
In 10 days I will send remittance, plus few cents postage, or return 
books postpaid. (Postage paid on cash orders.) 

0 ARA—Questions and Answers for Airplane and Engine Mechanics, $4.00 
(1 AlAA—Aviation Facts and Figures, 1945, $2.50 

O von Mises—Theory of Flight, $6.00 

DRE: | 556 is cc cei laalh SOS sb RSMo saa MSIE Sew Sas oie ae aes 
Address 


Oe eo eee OTe OI ey Teo a eo: toes sa 


COC S OSSD HOSES DED OSESCOSC HSCS HD SCORE ROO DO ROSES EET 6O SO b 08% 


seme eee eer e eres esse Moers eeseseeseeseeeeeseeseseseetees 


Company 
MEAN La Sink sca cawniece co eedes sions see ener che ssacoee AV-5-46 


(For Canadian prices, write: Embassy Book Co., 12 Richmond St., E., 


Toronto, 1). 
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START OF A 


SOLDERING JOB 


the RIGHT FLUX 
from KESTER 


® The RIGHT FLUX because Kester engineers, rec- 
ognized solder authorities for 47 years, give careful 
consideration to the kind of soldering that’s to be 
done, and fit the flux formula to the job’s requirements. 


@ That is why you can expect maximum results, in 
your plant, with Kester Fluxes... results which will 
mean fewer service difficulties, better product per- 
formance. 


@ The Kester laboratories will gladly consult with 
you about the proper flux formula for any operation. 
Write fully, without obligation. 


KESTER SOLDER COMPANY 
4206 Wrightwood Avenue, Chicago 339, III. 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


* KESTER 
Sokler Fluxes 


STANDARD R INDUSTRY 
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Pictured are just a few of the 10,000 weekly sub- 
scribers to Aviation News. They represent the 
men who shape the future of U.S. and world 
aviation. They’re aircraft manufacturing heads, 
key aeronautical men of the government and the 
air forces, airline executives, and the men who 
are building tomorrow’s aviation distribution 
framework. 

Part of their every-Monday-morning routine 
is reading Aviation News, which brings them a 
swift, accurate and compact appraisal of what’s 
happening in aviation today, what’s likely to 


happen tomorrow. 

Be sure these men will give attentive ear to 
your story in Aviation News. As they direct and 
do aviation’s buying they must be kept fully in- 
formed on new aviation products and services 
as well as news. 


Want details? Request your copy of ‘10,000 
Key Men who shape the course of Aviation.” 
Write Aeronautical Division, McGraw-Hill Pub- 
lishing Co., Inc., 330 West 42nd Street, New 
York 18, New York. 








Aviation 





Aviation’s only weekly .* | 


COVER ALL THE BASES WITH .. . AVIATION NEWS ¢ AVIATION ¢ AIR TRANSPORT 
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PRECISION 


At Indiana Gear Works, every precision-wise 
craftsman is his own stern critic . . . every 
worker an inspector, in effect. That’s why, 
when you turn your precision gear and parts 
problems over to IGW, you can be sure every 
unit will meet your most exacting specifica- 
tions... or you never see it! 

Many leading manufacturers have found 
this IGW system of interlocking precision con- 
trols is positive protection against costly time 
and money losses due to turn-backs and dis- 
cards. You can read their “‘case histories” by 
writing for a free copy of Precision Doesn’t 
Cost—iT pays! 












GEARS + CAMS ¢ INTRICATE AND 
PRECISE MACHINE PARTS 





INDIANA GEAR WORKS © INDIANAPOLIS 7, IND. 
















LTNEAF O-Rings... 


help achieve simplicity and efficiency 
... in Hydraulic Valve design 


The new 4-Way Gerotor Hydraulic Control Valve for industrial 
service, features a ‘‘Floating Piston'’ design. Its designer has em- 
ployed Linear O-Ring packings to help secure an effective seal 
at the piston stem and to assure a positive seal on the valve 
covers. These versatile O-Rings help attain simplicity of design, 
make assembly easier in the shop and give more efficient opera- 
tion on the job. 

The use of O-Rings, rather than the conventional type of pack- 
ing, eliminates packing glands and retainers; there are no gaskets 
to blow out. No bolt pressure being required to effect a perfect 
seal between end-caps and valve body, there are no nuts to 
tighten. 






_- HARDENED FLOATING PISTON 
; PRECISION FITTED. 










LINEAR “O” RING STEM SEALS | 
REDUCE FRICTION 








LARGE PASSAGES 
PROVIDING —> 
UNRESTRICTED FLOW 





LINEAR "O” RING 
COVER GASKETS 









LLOY BODY CASTINGS 


Courtesy Gerotor May Corp. 


Linear O-Rings are precision moulded to close tolerances from 
highly resilient synthetic rubber, resistant to all widely used hy- 
draulic fluids and many other industrial liquids and gases. These 
elastic packing rings occupy small space and seal effectively in 
both directions at high and low pressures. They are economical, 
readily replaceable, and on account of their extreme simplicity, 
require no adjustments. Frictional drag is low. 

Send for sample rings, and free copy of our revised ‘‘Hand- 
book of Design and Installation Data for Linear Hydraulic Seals." 
Consult Linear engineers for the application of O-Rings to your 
new equipment designs. 

NOTE: Covered by Christensen United States Patent No. 
2,180,795; all O-Rings sold by Linear are manufactured under 
royalty agreement with patentee. 


LINEAR INCORPORATED 


EXECUTIVE OFFICES & FACTORY 
STATE ROAD & LEVICK STREET 
PHILADELPHIA 35, PENNA. 
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H SAFE-LINE 


WIRE ROPE CLAMP 
@ 
Wlewer Slits 
FASTER - SAFER - ELIMINATES SPLICING 


Millions in daily use prove Safe- 
Line the right way to hold wire 
rope securely. It’s the better 
way, too! 











Better because Safe-Lines are 
faster than splicing and serv- 
ing, or using U-bolts. 


Better because Safe-Lines out- 
pull the strongest rope, hold a 
tight thimble, minimize rope 
or sling breakage. 

Better because Safe-Lines are 
easy to use and re-adjust, with- 
out special tools or skilled 
labor. 





FORGED AND MASTER 
COINED TO FIT ROPE 


SIZES Ye" to %4" 


Safe-Line double spiral 
splines fit each wire 
and strand, providing 
a never slip grip, with- 
out cutting action to 
the rope. Replacement 
guarantee on clamp 
against breakage and 
fracture. 


WRITE FOR DESCRIPTIVE PRICE-LIST FOLDER 


NATIONAL PRODUCTION COMPANY 


Better too, because Safe-Lines 
enclose sharp wire ends, pre- 
venting personal injury and 
mental hazards. 


Try this better way that saves 
you time. and money. 


APPROVED BY UNDERWRITERS’ 
LABORATORIES AND CIVIL 
AERONAUTICS ADMINISTRATION 
























4573 ST. JEAN AVENUE - DETROIT 13, MICHIGAN 
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Millions Used for | 
Hundreds of Uses 


3 Draw LOK-SKRU sieeve 








2 insert LOK-SKRU 


(Types with flat, flush, counter- 
sunk or spacer head. Sizes as 
required for metal thickness 
and hole diameter.) 






















against inner side of metal with 
special power or hand fool, 
to rivet sheets securely. LOK- 
SKRU head, tapped for 6, 8, or 
10/32 machine screw, provides 
an anchor nut. 






















Screw, to fasten attach- 
ments, is locked in anchor nut 
by tension grip. 











Handy information on the many uses and ap- 
plication of Lok-Skrus in airplane construction 
with data on types and sizes. 


RB) THE DILL MANUFACTURING CO. 


FACTORY BRANCH 
700 East 82nd St. 107! S. Flower St. 


DILL £04- Shiu 


Triple Duty Fastener 
RIVET - ANCHOR NUT - SCREW LOCK 


Blind or Visible Attachment 





ty} AN 


Filmed within the cockpit, simultaneous indications of 
Magnetic Compass, Directional Gyro, and the Gyrosyn 
Compass are shown. 


SPERRY PRESENTS 


a new movie on the 


GYROSYN COMPASS 


This latest aid to aerial navigation is explained clearly 
and dramatically in a 27 minute sound motion picture. 
Aerial photography and technical animation do the 
trick. The film is available in both 35MM and 16MM 


to aviation companies, schools, clubs and other groups. 


Write to: 


SPERRY GYROSCOPE CO., INC. 


Central Film Division 


Great Neck, L. I., N. Y. 
Produced by 


AUDIO PRODUCTIONS, Inc. 


Film Center Bldg. 
630-9th Ave. New York City 


In the Gyrosyn Compass the functions of a Magnetic Com- 
pass and a Directional Gyro are combined. 
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PREPARE AT HOME FOR 
LICENSES 
PROMOTIONS 
PAY INCREASES 
GREATER 
FLYING SAFETY 


This book shows 
you how 
Written for pilots 
—aircraft mechanics 
—groundschool teachers 
—aircraft engine mechanics— 


airport technicians—aircraft 
factory ployees—student 


AIRCRAFT 
ELECTRICITY 


FOR THE MECHANIC 


. By CHARLES EDWARD CHAPEL 
First Lieutenant, U. S$, Marine Corps, Ref. 








This complete, practical course of home study 
explains clearly the principles of the opera- 
tion, maintenance and inspection of electrical 
installations in aircraft. Illustrated with hun- 
dreds of charts, diagrams and pictures, it con- 
tains typical examination questions at the end 
of each chapter with keys to correct answers 
which not only enable you to check your own 
progress, but prepare you for promotion or 
Civil Aeronautics Administration examinations. 


At all bookstores, $5.00 


COWARD-McCANN, INC. 


2 West 45th St., New York 19, N. Y. 








FASTER, MORE 
ECONOMICAL 


AVIATION 


MATERIALS- 
HANDLING 






USERS: 


Curtiss-Wright, 
Boeing, Bell 
Republic 
Consolidated 
Lockheed, Douglas, 
etc. 






Used in production of airplanes . . . han- 
dling jig sections in erection and handling 
steel for these jig sections; unloading equip- 
ment from freight cars; loading aircraft as- 
semblies and spare parts on cars; lifting, 
moving and rearranging production equip- 
ment, raw materials, etc., for building 
maintenance and repair. Write for Catalog 
#58. Agents in principal cities. 


THE ORIGINAL SWING BOOM MOBILE CRANE 
WITH FRONT-WHEEL DAIVE AND QEAR-WHEEL STEER 
/} 2%, 8, AN® 1070" ] Capacinies 

eG ' 


SILENT HOIST & CRANE CO. 
8446-63rd ST., BROOKLYN 20.N. Y. 
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99% 






“99.9% pure tungsten“ 


at GOODYEAR AIRCRAFT 


In the fusion welding of aluminum aircraft radio containers, 
this Goodyear Aircraft welder is using Callite “Puretung” 
Electrodes in the argon arc welding process on an h-f, a-c 
automatic machine. Tops are welded to the lower section of 
the aluminum box while the latter slowly revolves. Here a 
smooth, bright surface and accurate control of the weld 


deposit is achieved by the use of Callite ‘Puretung’s” 


Of 99.9% tungsten, Callite Puretung Electrodes resist the 
extreme heat of the arc in atomic hydrogen, helium or 
argon welding. Puretung’s retain their stiffness — keep the 
arc properly spaced — are consumed slowly. Puretungs in- 
sure unusually ductile, smooth, strong welds, requiring little 
machining and grinding. They are not only efficient, but 
economical, to use. Write for our Bulletin 154, describing 
various applications or check our engineers for specific 
information. Callite Tungsten Corporation, 549 Thirty-ninth 
St., Union City, N. J. Branch Offices: Chicago, Cleveland. 


Pd Standard or special-polished, 
clean and black. 7 standard 


(/ (4 diameters, 12-inch lengths; 


random lengths and other 


PURETUNG ELECTRODES diameters on special order. 


OVER 26 YEARS PIONEERS IN TUNGSTEN METALLURGY. 
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speed fusion argon arc welding of aluminum 








The Caterpillar Club was founded in 1920. Membership 
in this Club for men and women is open to those whose 
lives have been saved by an emergency parachute jump 
with an Irvin type air chute. 


The word CATERPILLAR and the representation of a 
Caterpillar are features of Irving Air Chute., Inc. club 
register of members since 1920. Upon enrollment mem- 
bers will receive a Caterpillar pin and membership card 
from the Buffalo office. 


ENROLLMENTS ARE NOW OVER 30,000. 


“Life Preservers of the Air”, a 16mm 
motion picture with sound can be 
had by schools, clubs and organiza- 
tions interested in aviation. Write 
to Main Office. 

New illustrated Catalog giving details 
of all types of Irvin Air Chutes and 
books sent on request. 


IRVING AIR CHUTE CO. 
INCORPORATED 
Main Office: 1670 Jefferson Ave., Buffalo 8, N.Y. 





Complete Factories in Buffalo, N. Y., Glendale, Calif. (1500 Flower St.), 
and Lexington, Ky., U. S. A.— Canada, England and Sweden. 














FITZGERALD 
GASKETS 
FOR AIRCRAFT ENGINES 


GASKET CRAFTSMEN FOR 40 YEARS 





Write for information 


FITZGERALD MANUFACTURING COMPANY 
TORRINGTON, CONN. 


BRANCHES CHICAGO AND LOS ANGELES 
CANADIAN FITZGERALD, LTD., TORONTO 






STAMPINGS\ 


Over 40 years 
experience. 


Literature on request 


WHITEHEAD 


STAMPING CO. 








Est. 1903 














BPeCERAED 


- GASKETS 


THE COMPLETE LINE THAT COMPLETELY SATISFIES 








AIRCRAFT. CYLINDERS REBUILT! 







This top portion is an actual 
note raph of the wall sur- 
face after processing, show- 
ing the natural. porosity. 
Light lines indicate tiny oil 
reservoirs. 







TO BETTER THAN 
ORIGINAL STANDARDS 
WITH 


babr’-lhrome 


Hundreds of microscopic indentations in 
the chrome surface retain the oil for con- 
tinuous lubrication. 
Minimum friction assures 5 to7 times longer 
cylinder life! 3 to 5 times longer ring life! 
Economical for small personal planes as 
well as commercial ships. 
Mail this coupon now for full details. 
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B  SPAR-TAN ENGINEERING co., 
1504 E. WASHINGTON BLVD. « LOS ANGELES, CALIF. 


Please send me your lotest folder, explaining the 
Spar-Tan Chrome Process. 
NAME 
STREET 
f 


go ocity. ZONE STATE 


WE RECOMMEND SENDING FOR THIS LIRERATURE 
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WHERE TO BUY 
Accessories, Materials and Supplies for the 
Aviation Industries 
















FOR SODERING 
SILVER 

SODERING 
ater Knial 














L.B. “ALLEN C0., Inc. chicaco 31. 1uNors 
































Changed your 
ADDRESS? 


Let us know so that we 
can keep copies of Avia- 
tion coming promptly. 





TO: Circulation Dept., Aviation 
330 West 42nd Street, New York, N. Y. 


Please change the address of my AVIATION subscription. 


Recertneeety” “COMTIG CIO «65.6.5 a5 0-0: 50:6 cain cease. ofc olne 0 9 Rib 0:90 sss A Cleins 






ED: SE UI on ow cn hive a eee eects Meee a ww Reerees wieeus 
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Thanks to the cooperation and encourage- 
ment of America’s industrial executives, 85 
million bond holders have bought U.S. Bonds 
in the greatest savings program in history. 
Employees who have purchased billions of 
dollars of these bonds during the war now 
want to continue monthly purchases of savings 
bonds. Specific evidence of this desire to con- 
tinue saving for personal security and pros- 
perity through the Payroll Savings Plan was 
recently revealed by a survey which dis- 
closed that 90% wanted the Plan continued. 


Every employer can write in his own set of 
reasons why the Payroll Savings Plan should 
be continued as a part of his personnel rela- 
tions program, but the principal advantages 
are obvious: 





9 out OF IO 


THE PAYROLL SAVINGS PLAN 
CONTINUED! 


A large reservoir of national sav- 
ings; a strong and stable bulwark 
against inflation. 


An “automatic” thrift habit for 
the worker; to increase content- 
ment and satisfaction in his job. 





= An opportunity for the employee to 

—— __ maintain his “share in America” 
= with the safest, easiest, most profit- 
able investment he can make. 






al 







An opportunity for the returned am 
veteran to share in the Payroll 
Plan’s varied benefits. 


Your employees will require little “selling” on the 
idea—they are accustomed to their monthly saving 
habit. With the Treasury Department's savings bond 
program now in peacetime operation, your partner- 
ship is again invited to continue this systematic, con- 
venient means of contribution to a prosperous peace- 
time future. 


The Treasury Department acknowledges with appreciation the publication of this message by 


AVIATION 


This is an official U. S. Treasury advertisement prepared under the auspices of the Treasury Department and Advertising Council 
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~ THOUSANDS OF DIFFERENT 





SAVE TIME—SAVE MONEY! 
BUY FROM ONLY ONE FIRM 
INSTEAD OF HUNDREDS! 


There are many advantages to in stock. All are available for 
buying from this great new source immediate delivery. Our stock 
of supply of AN standard air- list of over 175 pages includes all 
craft parts. You can save time parts now on hand. Write for 
and money by buying from just your copy today! You will find 
one firm instead of hundreds of our stock list to be of great value 
different firms! The Commercial to you in expediting the purchase 
Surplus Sales Co. carries many and delivery of many parts 
thousands of different, new AN necessary for all types of aircraft 
standard as well as special parts production. 


* ALL PARTS CARRIED IN STOCK. 
IMMEDIATE DELIVERY. CHECK THIS 
PARTIAL LIST-WRITE FOR COMPLETE LIST! 


ADAPTERS . BEARINGS . BOXES (JUNCTION) .« BUSHINGS 
BULBS . CABLE .« CLAMPS . CANVAS . CIRCUIT BREAKERS 
CLIPS .« CONDUIT . CONDUIT ASSEMBLIES .« CONNECTORS 
COUPLINGS . COVERS (BOX) .« CROSS . DUCT (HEATER) 
DUCT (DE-ICER) . ELBOWS . FASTENERS . FERRULES 
FITTINGS . FUSES .« GAUGES . HINGES . HOSE(RUBBER) 
JUMPERS . LAMPS . LIGHTS . NIPPLES . NUTS (BOOTS, 
ELASTIC,PEM) . « PINS(COTTER) .« PLUGS . PUMPS 
REDUCERS ° RELAYS & RIVETS (EXPLOSIVE, PLAIN) 
RIVNUTS . RECEPTACLES © SCREWS a SLEEVES 
SHEET (RUBBER) e SOCKETS . SPACERS . STRAPS 
SWITCHES © SWIVELS e TEES 2 TERMINALS 
THERMOCOUPLES .« THIMBLES « TURNBUCKLES . UNIONS 
VALVES »« WASHERS . WHEELS(CONTROL) . WIRE . ZIPPERS 


Sule TODAY for 175 Page Stock List ! 


THE COMMERCIAL SURPLUS SALES CO. 


2401 FREDERICK AVE. - BALTIMORE 23, MD. 






AN STANDARD AIRCRAFT PARTS 
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specialty for 23 years. 


1931 ANTOINETTE 


PRECISION 





HEN you have experimental parts that requige 
machining to exceptionally fine tolerances, put the 
job up to us. Precision machining has been our 


Write Us Concerning 
Your Requirements 


GOVRO-NELSON CO. 





Yow 


A New WITTEK Hose Clamp 
(\ For Persoual Planes 


Pd 


The great fund of aviation production knowledge 
developed during the war by aircraft parts man- 
ufacturers is now being turned to peacetime 
planes, commercial and personal. Wittek now 
offers manufacturers of these planes the FBP 
Hose Clamp. 

The new Wittek FBP Hose Clamp, made from 
stainless steel and having a band 2” wide, fol- 
lows the basic FB design, incorporating lighter 
construction and economy—yet retaining the high 
Wittek standards for dependability, high grade 
materials and good workmanship. 

In addition to the FBP, FBSS and WWD, Wit- 
tek manufactures a complete line of Hose Clamps 
of various designs. There is a Wittek Hose Clamp 
to meet every aircraft application. Write for full 


particulars. 





TYPE FBP 





DETROIT 8, MICH. 









eee 


TYPE WWD 


WITTEK (224 


MANUFACTURING CO. HOSE 
4305-15 W. 24th Place, Chicago 23, Ill. CLAMPS 














SEARCHLIGHT SECTION 











POSITIONS VACANT 


RESEARCH ENGINEERS: Mechanical or elec- 
trical engineers and physicists, recent or pro- 
spective graduates, for research and develop- 
ment work on internal combustion engines and 
mechanical equipment in conjunction with 
utilization of petroleum products. Petroleum 
research laboratory located in Midwest. Include 
details of education, experience, salary 
expected, and recent photograph. P-976, Avia- 
tion, 520 N. Michigan Ave., Chicago 11, II. 


AIRCRAFT ENGINE Mechanic, Must be able 
to overhaul, repair and maintain engines up 
to 1200 HP. Capable of supervising several me- 
chanics. Must have A and E license. State 
experience and salary expected. P-982, Avia- 
tion, 520 N. Michigan Ave., Chicago 11, Ill. 














ENGINEERS WANTED 


MECHANICAL 
ELECTRICAL 
CIVIL 
Preferably those with 


EXPERIENCE ADAPTABLE 
TO AIRCRAFT 


LAYOUT DRAFTSMEN 
AERODYNAMICISTS 
STRESS ANALYSTS 


Or others with at least several years of 
engineering experience which will serve as a 
basis for aircraft work. 

Permanent positions are available in the 
engineering of such planes as the Martin 202 
transport, commercial version of the Martin 
MARS, and other new commercial and military 
commitments, Write including full information 
on education, experience and background. 


to Director of Engineering Personnel 
THE GLENN L. MARTIN COMPANY 


Baltimore 3, Maryland 
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We want two top men: 


Sales and Production Managers 


CAN YOU USE A MAN 





WHO Directed an aircraft maintenance 
and repair organization consisting of 
500 men, 30 planes, flying 50 flights per 


cy. 

WHO Has 10 years naval aviation experi- 
ence as a pilot, maintenance officer and 
mechanic. 

WHO Has originated and developed 10 
equipment devices. 

WHO Has trained pilots, mechanics, navi- 
gators and ground crew personnel. 


WRITE To 
PW-981, Aviation 
330 West 42nd St., New York 18, N. Y. 
for further information. 








Must be willing to join rapidly expanding private 
plane organization located in Pacific Northwest. 
Address correspondence with full particulars as to 
your qualifications to: 


SW-980, Aviation 
621 South Hope St., Los Angeles 14, California 











POSITIONS WANTED 





ARMY PILOT, 1800 hours of multi-engine 

flying. Executive experience as squadron 
commander. Commercial license on multi-en- 
gine, with instrument rating. Desires position 
with private firm as pilot. Age 28, married. 
ha ae * Aviation, 330 W. 42nd St., New York 





POSITIONS VACANT 





AIRLINE MECHANIC Overseas assignment 

Europe, Africa, Asia. Must have aircraft 
and engine license. Experience on heavy air- 
craft. Furnish resume experience and present 
employment, P-983, Aviation, 330 W. 42nd St., 
New York 18, N. Y. 








POSITIONS WANTED 





NAVY PILOT: Lieutenant Commander recently 
released desires position in commercial! avia- 
tion as pilot or otherwise. Executive experi- 
ence as Squadron Commander. Family man, 
age 28. 3800 hours experience in single and twin 
engine land, sea and amphibious types. Com- 
mercial license. Will obtain instructors or 
instrument rating if necessary. PW-973, Avia- 
tion, 330 W. 42nd St., New York 18, N. Y. 








RADAR OPERATOR: 250 hours on P-61. Could 

easily be adapted to Ground Control Approach 
System. Also experience as engineering officer 
and 160 hours pilot time. Further details upon 
request. Horace T. Castillo, West Leffel Lane, 


Springfield, Ohio. 


29 YEARS of mechanical engineering. Motor 
analyzing, building analyzer designing. Driv- 
ing, operating fleets and service crews. Write 
state pay, send application. Vernon W. 
Wildermuth Waverley Road and Telegraph 
19E, Davenport, Iowa. Box 1320, Route 44. 








REBUILDING 


AIRCRAFT BATTERIES rebuilt. New Plates 

and separators. Your case cover and costs. 
Let us quote. Bowers Battery Mfg. Co., Inc., 
Reading, Pa. 











WANTED o 








WANTED USED planes, parts, lists prices, 

write Vernon W. Wildermuth, Waverley 
Road and Telegraph 19E, Davenport, Iowa. 
Box 1320, Route 44, 7 








FOR SALE 


NEW TIRES: Postwar — Goodyear available. 

Immediate delivery. We wholesale and carry 
large stocks. Propellers, Spark Plugs, Bat- 
teries, Tailwheel Assemblies, Windshield Pyra- 
line, Dope, Fabric. Bob Trader, Aero Supply 
929 Penn Ave., Pittsburgh, Pa. 
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AVIATION'S MARKET PLACE 


AIRCRAFT ACCESSORIES AND INSTRUMENTS 


APPROVED REPAIR STATION 188 


ROOSEVELT FIELD 


CARBURETORS © MAGNETOS @ GENERATORS 
ELECTRICAL EQUIPMENT @ BATTERIES @ SPARK PLUGS 
VACUUM PUMPS @ HYDRAULIC PUMPS @ INSTRUMENTS 


Nagi STANDARD AIRCRAFT EQUIPMENT co. 


MINEOLA, L. I., N. Y. 


GARDEN CITY 8753 

















P 


UBLIC AUCTION 


The plans, drawings, jigs, fixtures, existing patents, faventory and 
good will for the manufacture of the 


MORTON f.s.b. 


High Wing 2-place CABIN MONOPLANE 


on the premises of the 
MORTON AIRCRAFT CORPORATION 
3225 Harney Street, Omaha, Neb. 


on 
TUESDAY, JUNE 4, 1946 








Specifications of ere f. t. &. 
Powered by 80 H.P. nine Wing Load . i SSB ROeenCEssacre 130 mph 
Landing Gear Tread..... | os Power Loading . 166 i amit: LRNANSD, ..cscocs aces 50 mph 
Wing Span. ..ccccccscccces 2 i ee fom 
Fo eae 6 AS, RP 1325 Ib. Serv. — Secreasnnce 15,000 ft. 
eee 7° 1” Useful Load ......------ ee eee. 700 mi. 
Wing Area ........ G00.0 og. ft. Max. Sp. 2.2... cccceee 150 mph Gas Tanks in Wings Cap. 30 gal. 








TOLEDO, OHIO 


Machinery equipment and Furniture of the MORTON AIRCRAFT CORP. will also be 


sold on the above date. 
For Full Details and Circular—WRITE, WIRE, PHONE 


INDUSTRIAL PLANTS CORPORATION 


PROFESSIONAL AUCTIONEERS—APPRAISERS—LIQUIDATORS 


90 W. BROADWAY 316 S. LA SALLE ST. 
NEW YORK 7, N. Y. CHICAGO 4, ILL. PITTSBURGH, PA. 


NOW IN BUSINESS !! 
UNLIMITED QUANTITIES 
GENERAL AIRCRAFT SUPPLIES 
& PARTS 


We have just obtained several 
hundred bombers and fighters 
chock full of equipment adapt- 
able to all types of airplanes— 
large and small. 


Come in and see us! 


Instruments Hydraulic Equipment 
Radio Equipment | Propellers 
Fire Extinguishers Engines 


—and that's nof all. 


Priced to Sell—Wholesale or Retail 


MANTZ, HEATH AND HAPGOOD 


AIRCRAFT SUPPLY 
Stillwater, Oklahoma 


Box 790 Phone 1202 








Dristiing 








AVIATION DICTIONARY 
by CHARLES A. ZWENG 


Member, Institute of Aeronautical Sciences 
Author of Radio & Instrument Flying, etc. 


new Encyclopedic AVIATION DICTIONARY 


words, and terms defined 
keenest working too! in 4 aviation library . 
a necessary authority for t 
— LY oe ane Price only $6.00 


METEOROLOGY’ for AIRMEN (Zweng) A new 
k fully illustrated. 
ratced riot and ground instructor ratings. New 
ultiple Choice Examinations 
AERONAUTICAL TRAINING (by Zweng) Pre- 


pares for Private & Commercial Rating (New 
Multiple Choice Examinations included). $3.00. 


PAN AMERICAN 
NAVIGATION SERVICE 
Dept. M 


12021 Ventura Bivd. 


. . AUTHENTIC 
OUTSTANDING 
AUTHORITA- 
IVE 





ERO TRADE 5 


COMPANY 
Roosevelt Field, L. I. 


EXPERIMENTAL WORK 
MODIFICATIONS 


Manufacturers of 


Specialists in 
Airplane Parts 


Wood & Metal 
Government Approved Station 115 








PROFESSIONAL 
SERVICES 














LAWRENCE J. MARHOEFER 
Consulting Engineer 


431 MARKET STREET @ CAMDEN, N. J 











INSTRUMENT FLYING INSTRUCTION 
IN A LINK TRAINER 


conveniently located 
WESTERN FLYING SCHOOL 


2328 W. 7 St. Les A 
FE. 7503 an 


with thousands of pertinent aviation 
and explained: the 


e airman, instructor, 


Prepares for ad- 


LANCASTER, ALLWINE & ROMMEL 
Registered Patent Attorneys 


Booklet—''General information Concerning In- 
ventions & Patents'’ and ''Fee Schedule" sent 
without obligation. 
Patents—Copyrights—Trade-Marks 
Suite 452, 815—i5th St.. N W., Washingter 6, B.c. 





included. $3.00. 





Watch— 


Aviation’s Market Place 
for “OPPORTUNITY” 
Advertising 








N. Hollywood, Cal. 








KASS & COMPANY, INC. 


Bsteblished 1922 
Aviation Insurance 
Consultants 


60 John St.. NYC e BO 9-4426-7 
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AVIATION'S MARKET 








GOVERNMENT-OWNED 
SURPLUS 


HEAT TREATIN 
FURNACES 


Standard Makes - Modern Equipment - Attractively Priced 





Here is real opportunity to complete plans tabled because of equip- 
ment shortages. Hundreds of surplus industrial furnaces, from 
melting types to induction hardeners, from simple dryers to the 
last word in controlled atmosphere heat treating furnaces are 
available now . . . in quantity . . . for immediate application to 
production line, tool room, or laboratory problems. Here, priced 
for quick sale, is exactly the equipment you have been waiting for 
to improve post war products or cut fabricating costs. 

This equipment is now on sale at every War Assets Administra- 
tion Regional Office. Check into it today. 


CONTROLLED ATMOSPHERE HARDENERS 





For precision tools and dies 
and applications where sur- 


faces must be protected. 0 Electrical 





O Gas 
VETERANS OF WORLD WAR II: To aid you in pur- 0 Oil 
chasing surplus property, a veterans’ unit has O High Frequency 


been established in each War Assets Adminis- Induction 


tration Regional Office. 





& FILL IN AND MAIL THIS COUPON 


a 









THREE STEPS TO TAKE 


Accurately Determine Your Needs—Check your 
operations and jot down the type of equipment you 
need, necessary capacities, ratings, etc. Where possible 
indicate the make of equipment you would prefer. 
This information we will need to locate for you suit- 
able surplus equipment. 


Estimate the Cost You Can Afford—Here again is 
a guide we will need in locating the right equipment 
for you among the many hundreds of available fur- 
naces. In pricing we give consideration to such altera- 
tions as may be necessary to meet your specific problems. 


To War Assets Administration: Please send me information on the following types 
of Surplus Heat Treating Equipment: 


INTENDED USE TYPE OR MAKE 


ee ee ee ee 


I am also interested in 0 heating furnaces, (] melting furnaces, [() dryers, 


O kilns. 
INDUCTION HARDENERS NANG 2s ios eee ws Golde Pee Ua deen ceeenseee ya) ae ee ee 
——! ™ The latest development in DL, ee ee ere ee Ee ee et ee Tee OTE 
cn | controlled surface hardening PD sb isis va ueieee bd cnecsyas.detaatease eee eee 
——} by high frequency induction. CHa 35-8 aa ta eae ee SR ra ein ane? 

















AR ASSETS ADMINISTRATION 


OFFICES LISTED BELOW ARE TEMPORARILY IN 
RECONSTRUCTION FINANCE CORPORATION AGENCIES 


Offices located at: Atlanta 
Detroit - Helena - Houston - 
Minneapolis - Nashville - 

Portland, Ore. - 


- Birmingham - Boston - 

Jacksonville - 
New Orleans - 
Richmond 


Cincinnati - 


Charlotte - Chicago - 
Kansas City, Mo. 
New York 
¢ St. Lovis - Salt Lake City - San Antonio - 
Fort Worth (Telephone 3-5381) 


Oklahoma City - 


Cleveland - Dallas - Denver 
+ Little Rock + Los Angeles - Louisville 
Omaha - Philadelphia 


San Francisco - Seattle - Spokane 
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ow (MILLIQITHS OF AN INCH ore measured 


Bower’s standard of precision goes beyond any known means of 
measuring by mechanical instruments. The optical flat is used as 
the basis of accuracy tests on flat surfaces because it breaks up light 
waves into narrow, rainbow-colored bands. 


An optical flat is a scientifically accurate quartz-glass lens that does 
not magnify, but registers light wave interference bands when 
correctly superimposed against metal surfaces. 


In the above demonstration the straight, parallel, multi-colored 
light bands on the object at the left indicate an accurate flat surface. 
The wave bands on the surface of the object at the right indicate 
an inaccuracy of 2 to 3 millionths of an inch. 


This is one example of the extent to which Bower goes to assure the 
WER accuracy of Bower Roller Bearings. Bower has set a standard of 


ROLLER BEARING CO. 
Detroit 14 Michigan 


precision not surpassed anywhere in industry. 
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Airport crash fires are among the most 
Vicious of all fires to fight. Army and Navy 
experience proved that they call for equip- 
ment able to reach any part of the field 
quickly . . . with enough of the right extin- 
guishing medium to deal effectively with the 
largest fires likely to be encountered. 


The ability of the Cardox Airport Fire 
Truck to overwhelm vicious crash fires fast, 
is one of many examples of the broadened 
scope of COs fire protection made possible 
by Cardox methods of application and 
control. 


These methods, which are utilized in all 
Cardox Fire Fighting Equipment, are made 
possible by the distinctive Cardox system 
of control and engineered application of 
carbon dioxide stored at 0° F. and rela- 
tively low pressure in a single storage unit 
containing from 14 ton to 125 tons. As a 
result, enough of this dry inert, non-dam- 
aging gas is made available to handle even 
large fires and leave an ample reserve for 
new emergencies. 

Asa result of these unique Cardox develop- 
ments, low pressure liquid carbon dioxide 
can be applied with equal facility in pounds 
or fons . .. making it entirely practical, for 
example, to use this fast-acting extinguish- 
ing medium: (1) To protect banks of large 
transformers outdoors, (2) To provide tons 






Fo é 
CO2 FIRE EXTINGUISHING SYSTEMS 








Typical Examples of 


; . ire Fight i 
of Cardox CO, on a high speed truck to Se ee eee 


guard widely scattered hazards, (3) To pro- 
vide a single system capable of protecting 
multiple hazards throughout large plants, 
(4) To equip factories, hangars, etc. with 
a portable unit with sufficient capacity to 
deal with relatively large fires when seconds 
pay. dividends! 


Write today for details on how Cardox’s 
broadened application of carbon dioxide 
can best be utilized to increase the protec- 
tion of your specific operation. Ask for 
Bulletin 356. 


CARDOX CORPORATION 
BELL BUILDING ¢ CHICAGO 1, ILLINOIS 


District Offices in New York e Philadelphia 
Washington e Pittsburgh e Cleveland » Detroit 
Cincinnati e Houston © San Francisco 
Los Angeles * San Diego 


@eeeeeoneedceoeaodoeaeoeeoeoe*e2eee@ 


# 





(1) Cardox Fixed Systems. Provide 500 pounds to‘125 tons of 
liquid carbon dioxide. 

(2) Cardox Fire Trucks. Tons of CO, on wheels for application 
through hose line or standpipe systems. 

(3) Cardex Airport Fire Truck. Uses mass attack to overwhelm 
vicious crash fires fast. 

(4) Cardox Transitank. Portable unit with a capacity of 750 
pounds of carbon dioxide. Now available in certain parts 
of the country in hand propelled, and motorized models. 
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LIGHTEST OF ALL STRUCTURAL METALS 
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A COMPLETE RADIO PACKAGE 


_ Bendix Flightphone*—brings weather 

- reports, navigational aids, air traffic 
control, and entertainment, all within the reach of per- 
sonal plane operators. It incorporates all the advantages 
of static-free V.H.F. (very high frequency) transmission 
with radio range and broadcast reception—provides 
transmitting range of 75 miles or more with a 26-inch 
vertical antenna rod, thereby eliminating the necessity 
for the troublesome trailing wire. 





Built to the same quality engineering requirements 
that have won for Bendix Radio world renown as 
“Standard for the Aviation Industry” —this latest addi- 
tion to the “Flightweight*” line consists of a 5-channel 
V.H.F. transmitter, a medium frequency radio range 
and broadcast receiver and power supply, all housed ina 
5x7x7-inch aluminum case which is attractively finished 
in hammered-effect metallic lacquer. 


The Grealeot Name in Cincwaft Kadio 


PRODUCT 


Precision 


Equipment 





AVIATION CORPORATION 


BENDIX RADIO DIVISION ¢ BENDIX AVIATION CORPORATION 
BALTIMORE 4, MARYLAND 


WEST COAST BRANCH—1239 Airway Drive, Glendale, California 


®TRADE MARKS 


me ce 





Now, with “Flightphone” as a traveling companion 
flights will seem shorter and more entertaining . . . 
navigation will be easier . . . and time loss can be 
appreciably lower due to the ability to make straight 
line flights and request clearance for landing upon or 
before reaching airport. All in all, Bendix ‘“Flight- 
phone” will bring personal plane pilots many added 
hours of pleasure flying. Backed by the greatest name 
in aircraft radio the ‘Flightphone” is going into pro- 
duction now. Ask your airport operator about it or 
write Bendix Radio Division, Personal Aviation Sales. 


SPECIFICATIONS 
Size: 5" high, 7” wide, 7” deep. 
Weight: 7 \bs., including power supply. 
Antenna: 26" vertical rod. 


Performance: Many times more efficient 
than 3105 kc. transmission. 
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PASSENGER TRANSPORTATION 
, fuse One Of weatty USES 


ial Editor’ annual 
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Position: aircraft 


ry 7 Anywhere, at any time, in almost any weather, the versatile 
. Sikorsky S-51 helicopter carries passengers, on business or 
OF TATIC 


pleasure, swiftly and directly to their destination. 

Leading the way into this newest and most exciting means of 
transportation, Sikorsky helicopters are now available for a wide 
range of passenger-carrying opportunities. Travel for executives, 
maintenance crews, medical or first-aid workers; or use for 
charter, bus, taxi or personal service — these are just a few 
among the many uses of the Sikorsky S-51. 


SIKORSKY AIRCRAFT 


BRIDGEPORT, CONNECTICUT 
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HIS is a blade from a Thompson Turbine 


Wheel for a jet propulsion engine. 


In action, it whirls at 12,000 to 14,000 r.p.m., in a 
blazing inferno of heat. It must possess great strength 
from base to paper-thin tip to withstand centrifugal 


strains as high as 30,000 pounds per square inch. 


Extraordinary properties must be imparted to a 
metal which will stand such high stresses while 
heated up to temperatures around 2,000 degrees. It 
must be fine-grained and machineable to high pre- 


cision contours. 


Thompson metallurgical and engineering know- 
how solved the problems of forging and machining 
these new super-metals into vanes, blades and buck- 


ets of amazing strength and heat resistance. 


Thompson «, Products, Inc. 


Mfrs. of Automotive, Aircraft and Industrial Parts and Accessories 


CLEVELAND, OHIO 


Plants in Cleveland, Detroit, Los Angeles and St. Catharines, Ontario 


This tiny blade makes em-=GO 





We are entering an Age of Vanes and Blades 


The jet-engined Lockheed “Shooting Star’? which flew 
from Los Angeles to New York in 4 hours, 13 minutes; 


the Ryan “Fireball”, first plane to combine jet and 
conventional reciprocating power; 


the XP-81, equipped with both jet propulsion and a gas 
turbine driven propeller. It can climb straight up at a 
mile a minute— 


—these planes are forerunners of a great new era in 
transportation. : 








This 350,000-/b. coining press, with pressures up to 2500 tons, is use! for 
forming Thompson turbine wheel blades. It shapes the blades to within 
a few thousandths of an inch, eliminating many finishing operations x 





